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TYPICAL BEHAVIOR PATTERNS IN TWENTY-SIX 
ORDINAL POSITIONS^ 

Chicago City Junior Colleges 

Maurice H. Krout 


A THii Effect oi<' the Family Milieu 

Since tlie basic behavior patterns are acqmied in the family, it 
IS ivithin t)ie icalm of expectancy that family members show similar 
behavior traits Freeman et <tl (1) have shown that children re¬ 
moved fiom paicntal homes acquire the pattcins of intelligence 
pievailiiig in the fostei homes They have tlius proved that even 
intelligence is a function of social jntciaction in the familv miHeu, 
and changes when this milieu changes Hoftcditz (2), and Newcomb 
and Svehla (3), dealing with similaiitics between parents and chil¬ 
dren, have obtained sizable correlation coefficients in pioof of tlie 
assumption that the attitudes of children resemble those of parents. 
Thus, too. Finch (4) and Kulp and Davidson (5) liavc shown 
even moic convincing correspondence between the attitudes of sibs, 
Kulp and Davidson concluding fiom their data that “the home is, 
in general respects, more potent m influencing social attitudes than 
IS the school.” 

If these coefficients of resemblance prove that institutional pat¬ 
terns tend toward unifoimity, they do not gainsay the long-known 
fact that two individuals do not react similarly to a given cnviion- 
inent First of all, theie arc diffeicnccs, in age and sex which can¬ 
not but affect responses in the family milieu Newcomb and Svcbla 
(6) show that greater similaiitics exist between the attitudes of 
mothers and sons, oi of Lathcis and daughters, than between those 
of mothers and daughters oi those of fathers and sons They have 
also discovcied consistent sex differences, due to intra-family rela¬ 
tionships, and diveigenccs in mean scoies incicasing with increasing 
age-levels. 

Even if wc could assume an hypothetical constancy in age and sex 

■•Received in the Editorial Oflices un July 2S, 1938 

Read in part before the Midwestern Psychological Association, at Madison, 
April 22, 1938. 
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factois ill the behavior of difteient mcinbeis, \vc should still have 
to allow for the fact that siblings, intciacting on each othei, create 
an evei-changing milieu in the familv In any case, no one tan 
aftoid to overlook the tact, not always open to supctficial obseivation, 
that leactions to the tamily environment vaiy with the amount of 
haimony between the paients and the dcgiee to wIiilIi cadi j^aient 
succeeds in piojecting his oi her tensions on the cliildien dioscn foi 
this puiposc No two childien meet the tinconscious needs of their 
paients m the same way or to the same extent The pioximitv of 
tile favoiitc child to the pioblcm-iidden paicnt cannot hut aftect the 
child’s bchavioi in a way m whitli other cliildien in the family aie 
not affected Tlic same in anotlici sense is tiue of the icjccted diild 
It n sometimes assumed that stcp-childicn and illegitimate chiU 
dten arc ic)ccted, and illcgitmiatc cluldicu aic unwanted Yet 
clinical psychologists know that child-ncgicct may be found in 
normally constituted families The same factois that contnbiUe to 
favoritism aic found to he at the basis of rejection, varying fiom 
mere indiflcicncc to the infliction of traumata 

In discussing favouttsm and rejection we cannot lose sight of 
tlic fact that changes in the family constellation thiough the addition 
of new inembcr& may tend to iclicve, as well as aggravate, the ten¬ 
sions created byccitain types of parent-child icspoiiscs The sibling 
IS not a silent witness of a drama in which the paients and anotlici 
cluld participates. Sibling? do affect each other, and the way in 
which tlicv do so indirectly reflects on the parent-child iclationship 
as well 


B The Role op the Sibling 

Over twenty years ago Freud (7) remarked that the resolution of 
the “tamily romance” may be found in the tiansfci of pajcnt-fixaled 
aflection to n sibling of the same sex as the paient’s. Tlie writei 
has chosen to designate this phenomenon as the deflfcUoji of the 
pflient ihrlil conflict. The ordinal succession does not make the 
deflection compulsocv, but it does provide an opportunity for it. The 
influence of the patents still continues, but it is no longer the same 
sort of influence For ovciindulged oi icjectcd cliildien the deflec¬ 
tion of tlic conflict may be so much inoic necessary, but perhaps so 
much more difficult also, foi the transfer of aftections comes about 
normally rn families m which the parent-child conflict had not been 
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intf’nsificd by complicating factois. The age at winch the p.uent.il 
fixation had taiccn place, the age-mteival between the sibs, the sex 
of tlic oldei 01 the youngci sib, the gtadualness oi suddenness of 
weaning of the oldei sib. the favoiitism oi icicction of the older oi 
the youngei sib—all these may be complicating factois determining 
wlicthci 01 not, and how adequately, a deflection of the paient-child 
conflict can be biought about 

If It IS possible to obtain substitute lovc-cxpicssion In the family 
milieu, It IS also possible to obtain substitute expicssion for the hate- 
iinpiilscs winch giow oul of the “family lomancc ” What the 
Ficudians have called the “Cain complex” is a bchavioi-pattci n 
whicli piovides an outlet foi aggiession-impulses originally diiectcd 
bv tlic clnld to the paicnt of bis oi ))cr own sex This pattern, as 
icccntlv desciibed in an cxpcuincnial monogiaph by Levy (8), is not 
the less ical because of its subtlety Indeed, it is in such subtle 
mteiplav of influences between parents and clnldicn, on tl)c one 
hand, and between tlic childicn themselves, that wc find some of 
the most intense emotional hchavioi of winch human beings aie 
capable It is this bcliavioi of familv-nicinbcis tliat cx|?l.nns lioiv the 
pcisonalitios of human individuals aie molded and icmolded, stimu¬ 
lated and stunted, sublimated and pcivcited 

C. Previous Studies of Birth Order 

Behavioi difteicnccs based on oidinal position in the family seem 
to iiave intiigued many investigators Mitchell (9), ulio m 1866 
was among the fiist to deal with the pioblem of biitli oidci, estab¬ 
lished to his own satisfaction that idiots aic fiist-boin Gabon (10) 
in 1874, piovcci to his satisfaction that geniuses aic fiist-boin Since 
then hundicds of icscaich papcis have appealed in print, and man^ 
otheis never probably have icachcd the punting stage. In view of 
the fact that Jones (II), seven ycais ago, and Muiphv, Muiplu, 
and Newcomb (12), last veai, published excellent summaiics of 
the liteiatuic on biith-oidcr, we shall foicgo the necessity of pioving 
that viitually eveiv piobicm ol socio-psvchological impoitance has 
been studied from that point of view Suffice it to sav that within 
a pciiod of 70 ye.u&, we have bad publications on tlie iclation ot 
bnthordci to {a) genius and fceble-mindcdness ,(i) suggcstibiliti and 
aggiessivcncbs, (c) dominancc-feeling and scnsitiMtt to pain, (d) 
sociability and ascendancy, (e) icligious altitudes and |)olitical atti- 
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tudes, (/) emotionality and stability, {g) neuiotic make-up and 
psychotic tiencl, (A) happiness and jealousy, (/) school failure and 
fame. 

As one wades through this literature, one finds an enoitnous mass 
of assertions and countci-asseitions Viituallv cvciy study cstab- 
lislnng some point with regard to birth ordci has been icplaced by 
a later study proving the possibility of an opposite point in the 
same connection. Furtheimoie, of late the litcratuie has been 
flooded with studies attempting to show that biith older, as a factoi 
in behavioi, is of no impoitance Tlius Jones and Hsiao (13) 
Smill, (14) Bah., Decker, and Hill (15), Tl.aislone and Jenkins 
(lo), and the Thuistones (17), have committed themselves laigely 
to the negative point of view In addition to these, most icccntly 
Stagnci and Katzoft (18), Witty (19), and Wile and Jones (20) 
have oftered essentially negative data. Little wondci, then, that 
Murphy, Millphy, and Newcomb (21), aftci examining the out- 
put, reach the conclusion that the attempt to explain behavior in 
terms of non-psychological factois such as bnth oidcr is thorouglily 
I u u ‘1 conceivable, nevertheless, timt nil this cftoit 

fhat. from tins 

mass of evidence and counter-evidence, claim and denial, we may 
sa yage a few sterling conmbutions to technique, if not to theoiy^ 
winch may be of aid in the fuithcr prosecution of the subject. 

D. Helpful Contridutions of Previous Studies 
In one of the most caicful studies of birth oidcr, Jones (22) Ins 

to organize material obtained Th..c r /five been used 

Cere k . dO 

.r:Lr':::;,::,s,frhctc't'iTrrr 

l-.ng ...-score. s.onda.d scores .he, esd.eJed pJrJ:,:":; 
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eiroi, anJ collected spuiious IQ fluctuations based on cfiionological 
age Similailv, a cumulative letaidation in school achievement 
favoring latci-born children was found to have a significant effect 
on compaiative studies of achievement as related to biiih oidei 
Most studies have assumed, oi at least tiled to establish, some 
hei editary diffcience hetween sibs, explainable in teims of birth 
order The veiy use of the teim birth order would suggest this 
implication In fact, on the basis of such an assumption, Peaison 
(25) advocated that families be limited to two oftspiing To those, 
of couise, wlio have found genetic factors largely of importance in 
the study of structuic, and have relied on envuonmental factois 
foi the study of behavior ticnds, this pioblcm haidly suggests itself 
Yet one of Peaison’s peisuasion would be mtciestcd in the announce¬ 
ment that Blcitz (26) has found the Dionne quintuplets distinctly 
dilteient personalities What explanation foi such diversity of he- 
havioi tendencies could be devised fiom the genetic point of view? 

In tlie vast majouty of studies dealing with birth oidci tlic sex 
of the child strangely enough is cithci left unnoticed, oi else is 
treated as a matter of casual concein. Whatever may be the curient 
attitude in regaid to human differences, ccitain it is that socio- 
psychological differences ought to be at least hypothetically assumed 
to be woith investigating Some inklings along this line aie to be 
gained from scattcied lefeicnccs in the Iiteiatiire Biisemann (27) 
found several consistent differences m sexually homogeneous sibships. 
He found scliolaiship, foi cx«in3ple, to decrease as the number of 
oppositc-sexcd siblings increased. Jones (28) questioned the im- 
poitance of tins finding, but neithci Busemann nor Jones ofCcied 
any explanation for it Thuistone and Jenkins (29) have stated 
that ‘^there is some evidence that an alteination m the sex of siblings 
IS most favorable to then behavior adjustments.” Cullman (30), 
in spite of her otheiwise negative findings, has also reported that 
she found “age and sex diffeicnces in mean scoics between the various 
sub-gioups,” on peisonality tests 

Othei factois found to have a definite iclation to the problem 
aie (o) size of family, which Stagner and Katzoff (31), for exam¬ 
ple, leported to influence peisonality test-scores, (b) progiessive 
improvement or lowering of economic status witli increasing births, 
found to he impoitant by Thuistone and Jenkins (32), (c) length 
of biith-inteivalb, shown by the same authois (32) to deteimine 
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dmce of mtellignit behavior, and (d) n vanetv of physiolnmcil 
and social vyiables. such as paicnts* ages, moitalitv iiiLidcricc 
of disease, du.at.on of labor, preniatu.c bJ.th, .vc.ghtdoss .ho 
Imth, -jod diiiation of breast-feeding, all of tficm cnidiasr/od l,v 
Joiies ( 33 ) and ingeniously coiitiollcd bv Smitli ( 34 ) ^ 

As seen in rctiospect, then, aftci many veais’ cftoit the o,nM^ 
reveals seveial enors of omission and commission In cinp),asivi,!!! 

dentrTh7‘'"^ ''’ M-oidci as a bmlngic f.ict stn 

ents of behavior overlooked epigenetic factors whicli is tlic 

of overlap wliicli could nrt^ k..^ * / oui-iiticd an aniount 

allowances at all fo. the sex of rb.. ii subject mid no 
following. sibling pieceding anrI/or 

E. Standards and Teciiniquis 

term “Sn investigation tlic 

to emphasize psychological position in the f 

certain types of social constellations L fio”i 

a schedule calling fai veib-il remnni ^ we J.ave u^cd 

~ces fs f Jii; particu- 

lowcr middle—and woikiiw t)ie data to the 

fluctuates little, if at all L economic status 

whicl. might be smd to enter into diff”"'"' vauables 

P-tioi, B,rtlH,Ue.vala IL ate' r'" 

<1 lu be interp.etaWe the i2 T “T"‘ 
l»S.=al principle Family size, the sex LT' T"'" 

of tllc sihhiiR, preceding and/or foTll. 

of 0 ... classificalioi. This includ^Tnfd. CSSCIKC 

for each sex (20). On tl.e hasis „( rt° timteen 

ceding a„ci/oi following these ml I, ^ me- 

W eight oldei 0 . yonnget, (c)™!. nir.'’"' (ff) two onlj's 

'"-Its), and („) eighfintetJedlSes 
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TABLE 1 

A Cl ASSl! ICATION ui Oriunal PoMnoss 



Male fy/ics 

I 

Onlv child malt 

2 

Oidci of two moles 

-3 

OIcki male followed bv female 

4 

Yoimgei ot two males 

S 

Youngei male picccdtd by female 

C 

Oldest male followed by male 

7 

Oldest male followed by female 

8 

Youngest male preceded by female 

9 

Youngest male preceded b> male 

10 

Male between two males 

11 

Male between two females 

12 

Male between female and male 

13, 

Male between male and female 


Ju III ale lyfiii 

14 

Only child female 

15 

Older of two females 

'1(5 

Olctci female followed by male 

17 

Youngei of two females 

18 

Youngei female piecedcd bv male 

19 

Oldest female followed by female 

20 

Oldest female followed by male 

21 

Youngest female piectded by female 

22 

Youngest female preceded bj male 

23 

Female between two females 

2+ 

Female between two males 

25 

Female between male and female 

26 

Female between female and male 


A total of 1,093 cases was used, 648 males and 445 females, giv¬ 
ing a mean frequency of 50 foi the male and 34 foi the female 
gioup The age cuive was skewed to the lower end of the distri¬ 
bution The modal age of the subjects was 19 The subjects be¬ 
longed to 432 families and none of them was either orphaned or 
half-orphaned At feast one of the subjects in each family was 
a college student coopciating in the collection of tlie data The 
students wcie allowed to take the foims home, and to fill them or 
have them filled by the membeis involved 

The schedule contained a icquest foi a list of all living and dead 
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f:i!inlv members of Crtcli subject Tins list gave tiie parents ages 
and dates of biith, and the siblings bv sc\, age, and date of bnth 
The nevt section contained a clicck-lisc of oidinal positions, though 
the positions wcie also checked on the family list, Xlie section fol¬ 
lowing contained 24 statements having leference to the relations 
within tile iiomc Samples are, "Molliet especially influential tn 
the home/' "Often disctpUned by fatbei/' "Especially attached to 
yonngc! bt othei No 7, 2, 3j 4. 5 " and "Generally dominates yonngn 
sKfcj No 7, 2, 3, 4, 5" The fouith section contained eight state¬ 
ments rcfeiring to such attitudes as domination, attachment or sub¬ 
mission involving males and females outside the family. 

The schedule was explained and illustrated beforehand, and tlie 
ciitciion was set dovvn that, to be checked coircctly, cacli statement 
must be tianslatccl to lefcr to concictc observations or cvpciicnccs, 
showing a trend m a certain direction The subjects vvcie urged to 
fill tlic spaces provided only after deliberate consideiation. They 
weie asked to leave blank spaces where they could not be certain of 
the answGis Scveial choices were allowed, provided that they 
wcic not mutually exclusive. 

The major task of this study was to apply the classification of 
types devised by the author to the discovciy of relationships between 
certain basic intra-familial responsc-pattcins and ceitain attitudinal 
patterns as between men and women m extra-familial contacts 
Specifically, we aimed to sec wliethei the presence or absence of 
the patterns of domination, attachment, or submission with leference 
to men and women outside the family iniHcii might sliow some intci- 
clcpcndcnce upon (a) paternal or maternal dominance within the 
home, (b) paternal or maternal favoiitism or discipline in the ticat- 
ment of the various oidinal types, and (c) especial attachment, 
domination, or submission in the relations of subjects and their sibs. 

It became obvious rathei early in the study that the data obtained 
through our schedule, not being mcasuied absolutely foi each posi¬ 
tion, in terms of a common unit, would have to be giouped into 
classes, and dealt with m teims of compaiative pei cent-frequencies. 
The tables thus obtained were analyzed m two ways. A sciics of 
giaphs -was drawn to show the distiibution of each variable (home 
influence, domination of sibs, etc.) in iclation to the 26 oidinal 
positions, and another senes was prepaved to show the gencial trend 
for all vniiables in relation to each oidinal position Following 
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Pcaison’s leasoniiig on goodness of fit, we employed his clu-square 
technique to secure a coefficient of mean contingency by the lelation 
where C ~ coefficient of contingency, S = the sum of 
the squared independence values, and N — the nuinbei of items 
By tins technique we comp.iicd the fiequcncy of association actually 
found with the fiequency that might be expected if the values 
were completely unielated, i e , independent The coefficients of con¬ 
tingency obtained foi ^cveial fouifold tables, as a gencial test, ran 
at or about 0 288 foi the women and 0 362 fot the men According 
to Guilfoid and otheis (36) coefficients of tins type, langing be¬ 
tween 0 25 and 0 49, may be considcied not merely adequate but 
good Neveithcless, the mtciprctations given heic depend as much 
on case matciial, obtained for each of out oidinal tvpcs, as on statis¬ 
tical tiends obtained through the schedule. 

F Family Group Dominance 

The fust object of this study was to dctcimine whether families 
can be chaiactcrized in tcims of dominance-patterns tiaccahle to one 
01 more family members. On the basis of dominance-frequencies 
supplied by subjects in the vauous oidinal positions, we found^ it 
possible to distinguish between patcinal and matcinal family- 
dominance Guided by an aibitrary 10 pci cent-differciice between 
lecoided ficquencies, wc found five matt tat chal and two patnarchal 
family types Reducing the diffcicncc to .in arbitiary five-pei cent 
level, wc incieascd the frequency of pateinal families to eleven, and 
the numbci of maternal families to seven Similaily, counting ordi¬ 
nal positions in M’hich the doramation-fiequency was either the same 
foi both paients oi else showed a diftcrcncc of less than five per cent, 
we might speak of six eqnahtarian family types Of the oidinal 
positions in which the total filial domination-fiequeiicies come within 
five per cent of being equal to those of either paicnt, we find 12 
which might be designated as shared-coutiol family types Finally, 
m ordinal positions in which the total combined frequencies of child 
domination exceed those of either of the paients, we have discoveied 
at least four that might be called peidouattc, oi chilfl-coiitiollcd 

(Table 2) , , 

The family-dominance concepts, as used in this study, appeal to 
have certain limitations Based on vcibal icpoits renectiiig attitudes 
of individuals in vaiious oidinal positions, they might indicate diftei- 
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THE RELATION OF FAMILIAL TO EXTRA FAMILIAL 
ATTITUDES IN TWENTY SIX ORDINAL POSITIONS 
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TABLE 2 

“The percentages were eslimawd on the basis of the total N lathcr than 
the total combined response-frequencies Because of ovcrlnp in the re¬ 
sponses, the percentages m compaiahle columns, even if exceeding 100 
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dices in sibling attitude, lathei than difteiences, objectivclv, in 
family-contiol patterns In ordei to check the validity of these 
concepts wc conclaled the dominance-frequencies icpoited by each 
oidiiial type (except the onlys) with the frequencies reported by 
siblings m identical family groups Thus, foi example, wc coirclated 
the fatlici-dominancc data foi the oldci of two males with the same 
data foi the youngei of two males, and so on Tlie con elation for 
fathei-dominance has yielded a Pcaison / of 0 55ch 09, while the 
coiiclation foi mothci-dominancc gave us an / of 0 46±: 10 

These coefficients indicate a fail amount of validity in the majoi 
concepts of the foiegoing analysis Tliey sliow that tlic concepts 
do not stiictly vary with each ordinal position, but indeed possess 
a degiee of objectivity justifying then use in studies of family 
relationships They fuithei indicate that there is a sizable degree 
of objectivity in the subjects’ rcpoits generally, of wJiicIi tlicsc are 
merely a sample While, then, passing to an analysis of the icciprocal 
nttitudcs of parents and children in terms of more specific concepts, 
we cannot deny that the more general family-dominance concepts, 
applicable to the vauous oidinal positions, suggest ccitain intciesting 
questions. For one thing, they suggest that the family relationships, 
taken in toto, tend to grow and change as the family constellation 
glows and changes. If oui analysis is coiicct, the pievailing foims 
of family control aie a function of the quantitative and qualitative 
(sex, succession, etc ) chaiactcnstics of the siblings m the family 
If this means that attitudes or peisonalitics of paients change with 
the change of the family Gestalt, can It be tliat ordinal types differ 
fiom each othei because parents react diftcrentlv to each of them^ 

G Favoritism and Discipline 

Let us consider the alignment with rcgaid to favoritism and dis¬ 
cipline svhich are closely allied with the matter of family contiol. 
The coirelation of favorite-sibling fiequencics in identical families 

per cent, still give a tiiier picture of prevailing relationships than could be 
obtained fiom balanced percentage figuies 

**To obtain pcicentages lelating to intra-familial relationships we have 
dealt >vuh families, in which either older or younger siblings of either sex 
actually could be found Obviously it would have been inaccurate to set 
down percentages of biather~ta-liiother retationship*! fot cambincd families 
in some of which there were biotheis and in others of which theie weie 
none The same is tiue of sisteis 
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has given us an r of 0.43± 10 for the fathei, and 0.51 ib 10 for 
the mother, while the conelation of the disciplined-sibling fie- 
quencies in Identical families has given us relatively higliei coefficients, 
viz^, O.Slzt 10 for the father, and 0 65±.07 foi the motlici It 
would seem from these figuies that there is moie likelihood of 
similai attitudes on discipline than there is on favoiitism. Since, 
ill gcneial, we obtained higher frequencies for favoritism tlian for 
discipline, the difference between these coefficients inav indicate that 
there is greater consistency among parents in the disciplinary treat¬ 
ment of tlicir childicn than there is in the expicssion of favoritism. 

Within an arbitrary 10 per cent difference langc, we find only eiglit 
ordinal t 5 'pes showing tendencies toward f/ivoiitis?n by both parents 
(Table 3). Our case material seems to indicate that the inclusion of 
the oldcst-male-followed-by-rnale in the favored list, is due to the 
displacement of favoritism from an oldci to a younger child (a 
condition of importance in some other types), and docs not occur 
where the younger is of the same sex as the oldci child. In regard 

TABLE 3 

Tendency Toward Pirbntal Favoritism and Rejection as Seen in 
Twenty-Six Ordinal Types 


Eciufllly favored by Favored by father Favored by mother 

father and. mother but not by mother but not by fnihci 


*1. Oldest male tot 1 Younger of 2 males *1 Only child male 

lowed by male '*2 Oldest male followed *2 Older of 2 males 


•2 Youngest male pre¬ 
ceded by male 
•3 Male between two 
males 

•4 Male between 2 fe¬ 
males 

•5. Only child female 
*6 Youngest female 
preceded by female 
•7. Youngest fentiale 
preceded by male 
•8, Female between 2 
males 


by female 
Younger female pie 
ceded by male 


*3 Older male fol¬ 
lowed by female 
*4. Younger male 
preceded by fe¬ 
male 

•5 Oldest male fol¬ 
lowed by female 
■*6 Youngest male 
preceded hy fe¬ 
male 

■*7. Male between fe¬ 
male and male 
*8 Male between 
male and female 
9 Oldei of 2 fe¬ 
males 

•10 Oldest female fol¬ 
lowed l>y female 
*11 Oldest female fol 
lowed bv male 
•l2i Female between 
female and male 
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TAJ1H£ 3 {continued) 

Rcjecccil Ijy mother 

Rejected by molhei Rcjetted bv fathei and father 

1 Youngei female *1 Only child mule Younger of 2 fe- 

preceded by male *2 Older male followed males 

2 Younger of 2 males by female *2 Female between 2 

^3. Older of 2 males females 

^4 Yowngest male pic- ’3. Female between 
ceded by female male and female 

•5 Male between fe¬ 
male and male 
“6 Male between male 
and female 

7 Older of 2 fe¬ 
males 

2 Oldei female fol¬ 
lowed by male 
*9. Oldest female fol¬ 
lowed by female 
*10 Oldest female fol¬ 
lowed by nude 
•II Female between fe¬ 
male and male 
•12. Oldest male fol¬ 
lowed by female 

“Since differs for vaiions ordinal positions, those whose significance foi 
study IS proved by the application of foiiniila =—= have been marked 

2V« 

by an asterisk 

tn tlie only female child, we find that an only child who tends to 
be favored by Hie father also tends, moic or less, to be favored 
by the mother The intermediate child is bi-paientally favoied when 
and if it IS suiruundcd by two siblings of the same sox (though not 
necessaiilv of the same sex as the inteimcdiate child) Finally, it 
appears that the youngest of eithci sex makes consideiablc demand 
on the emotions of the parents bcc^iuse, lieing at the end of the chain, 
he leceives longer care than any of the other children. The role of the 
youngest child in fosteiing parental naicissism may also be a factor. 

Though It is evident that mother-favoutism is more widely dis¬ 
tributed than fathcr-favoiitism, nevertheless we find that there are 
some types that ti/e not favoied by the mothet bin definitely favoied 
by the fathei (Table 3) Here it is of equal interest to tiiin to 
case material for the interpretation of fathcr-favoi itism and motliei- 
lejection In each of the two cases involved we have the younger 
of two childien, preceded by an oldei brother Evidently the first¬ 
born son has a gieater claim on the mother’s aftections than has a 
j^ounger child of cither sex As foi father-favoi itism, we mav as- 
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sume that the fathei turns to tlie youngei of two cliildieii, when 
the oldei is a male, because of the competitive stiivings of the older 
male child, and the greater likeliliood of conflict between this child 
and the fathei. 

The list of those tejecietl by tbe fathei bn! favotetl hy the inotliei 
covers 12 ordinal types (Tabic 3) It is mtcicsting to note tliat 
all of them are significantly favored by the mothci As foi then 
icjectioii bv the fathei, it is appaient that the diain on the motlier’s 
affections provided by the only, oldei, oi oldest male child, is at the 
bottom of then conflicts with the fathei As might he expected, 
thcic IS eveiv indication that the obvcise might be tiuc of tlie only 
female child, at least. The older of two female^ is evidently re¬ 
jected bj' the fathei not because she js replaced by the youngci 
daiightei, but because the father may lose Intcicst in both children 
in that sort of alignment That the similaiitv of sex in two suc¬ 
cessive childien is the distuibing factoi is partly borne out by the 
fact that the fathei also rejects the inteimcdiate male child preceded 
or followed by a male The icjection of the oldest female is ex¬ 
plained less bv the fact that the mother tends to favor hci titan by 
the fact that the father favors a male child following a fem,ilc, in 
two-child families; or else chooses the youngest of scvcial childien 
as Ills favoiitc. The female between a female an<i a male, of coin sc, 
has even less chance of attention, ultimatelv, than the oldest daugh¬ 
ter, and foi the same leason But the lack of fathei-favoiitism in 
the youngest male picccdcd by a female is difficult to explain, in 
view of the fact that all other youngest childien, regaidless of tlicn 
sex or antecedent, are so favoied The only plausible explanation 
is, then, that the youngest male preceded by a female develops be¬ 
havior patterns which prevent fathci-favoritism in an eminent degice 
The challenge to parental authority, due to the difficulty of father- 
identification, may in turn explain this child's deviate behavior 

Stranger than the fact that some oidinal positions tend to be 
pieferred or rejected by cither of the parents is our discovery that 
there are three oidinal types which tend to he definitely tejected by 
the fathei as ivell as by the mothej (Table 3) It is woith noting 
that all three types are females either preceded oi followed by 
females Case material establishes the fact that the rejection of ,i 
younger of two females is invaiiably associated with expiesscd or 
implied disappointment ovci the similaiitv of the second child’s sex 
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to tliat of the /list If the youngest female preceded by a female 
tends to be bi-paientally favoied, and if the oldest female followed 
by a female tends to he a mothci-favorite, it is obvious that tltc 
middle female is left emotionally unattached As a matter ot fact, 
this type, as the second child of the sanic sex fiom tlie outset, pioves 
unable to earn her parent’s affection The case of the female pre¬ 
ceded by a male and followed by .i female, howcvei, is difterent in 
that this type, oiiginally favoied by the fatlici, suffeis a change of 
relationship tliiough the displacement of the fathci's aftcction to the 
voungci sistci 


H Discipline 

Because icsponscs to discipline aic heavily tinged with emotion, 
we obtained positive punishment-frequencies exceeding 50 pci cent 
in but SIX of the oidinal types Of these, five were female, and one 
male. In five otliei cases, tlie ficqucncies langcd between 40 and 50 
per cent. On these 11 cases we shall base tlic discussion of tlie tiend 
of discipline in oui oidinal types 

Of those showing sizable disciphnc-ficquencics, all but one of the 
males tend to be disciplined by the father, while all of the female 
groups running high disciphne-fiequencies tiaced their discipline 
predominantly to the mother Among the males, («) the older male 
child, and (b) the voungei, youngest, oi middle child preceded by 
a female, show definite trends m favor of paternal discipline Among 
the females, (a) the oldei female, (b) the oldest female followed bv 
a female, (e) the 5 'oungcr of two females, and (d) the female be¬ 
tween two females, show by substantial figuies the frequency of 
maternal punishment (The youngest female picceded by a male 
appeals to be subject to bi-parcntal discipline.) Geneiahzing from 
Qui findings, we may say that the older child, icgaidlcss of its own 
sex or the sex of the child following it, tends to be subject to discipline 
by the patent of his or her own sex Likewise, the 3 'oungei, oi 
j'oungest, child piecedcd bv a child of his or hei own sex, tends to 
be subject to discipline by the paient of his oi hei sex 

The relation between paicntal favoritism and discipline is woith 
noting. Foui vaiiations of these factois appealed possible foi cacli 
parent The conventional flame of lefeience calls foi an inveise 
relation betueen favoiitism and discipline, «ind a dnect iclation be¬ 
tween rejection and punishment (Tabic 4) While showing that 
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high favoiJtJ<«in-fje(jueHcies do indeed coircspond with low discipline- 
frequencies, oui data nevertheless brought out the inteicsting fact 
that this conespondence is twice as common in the case of mothers 
(19 positions) as it is in the case of fathcis (9 positions). As for 
the consistency between low favoiitism- (t e , icjection) ticquencics 
and high discipline-frequencies, wc find but thice ordinal positions 
m which this is tiue for motbcis, and only one position in which it 
IS true fai fathers (Table 4). 

Contiaiy to conventional expectations, furtlieimore, we liave found 
that low favoritism- (i.e., lejection) frequencies aie much more 
likely to agiee with low discipline-frequencies in the father (13 
positions) than they aie m the mother (2 positions) In other 
woids, lejcction us less likely to take the foim of punislimcnt in 
the father than it is in the mothci Not only Imve we found that 
parental discipline need not accompany lejection, but wc have also 
found tliat high favoutism-frequcncics may go hand m liand with 
high discipline-frequencies This is true in the case of each parent 
foi three different oidmal positions Thus we might conclude that, 
while expected relationships do pievail in many oidmal positions, the 
lejoctcd child is not always a punished child and, conversely, the 
favoied child is not immune to discipline 

I. Domination, Submission and Attachment 

In legard to dewnmation of older siblings wc find no definite 
tiend It IS obvious from oui data, liowcvei, that younger brotlicrs 
and sisters do not find themselves in positions of dominance with 
regaid to their oldei siblings This distiibution is, of couisc, in 
accoul with common knowledge, and peiliaps deiives its nature fiom 
the cultuial stereotypes which do not peimit even the admission of 
such domination 

In regaid to the domination of younger biotheis we find a deter¬ 
mined tiend in (a) the older of two males, (h) the oldest male 
followed by a male or female, (e) the male between two females, and 
(d) the male between a male and a female What is woithy of notice, 
perhaps, is the fact that, m the male between two males, and the male 
between a female and a male, domination of younger brotheis is 
prominently absent; and, also, that it is consistently absent in all 
female types. 

The domination of younger sisters seems to show few decisive 
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trends. 'Tlie figiues foi the oldei male foUoweii bv iv ieiT4t\le, and 
the male between two males, appioach icliahilitv, but cannot be 
said to be very stiilcng Similailv with the figiiies ioi the oldest 
female followed by a male and the female between two males Thus, 
for each sc\, the dominant sibling is eithci an inteimcdiatc child 
sMirounded bv siblings of similai sexes or an oldei child followed 
by a sibling of the opposite sex 

The (lata showing a gcncial absence of domination bv voungci 
over older siblings aie paialleled by data showing lack of submission 
on tlie pait of oldci toward younger siblings. The pictuic, howevci, 
Is difteient as regards submission of youngei to oldei siblings. Wc 
find submission to older brotheis gcneial foi 10 of 12 types wlio 
might conceivably claim such relatives The two exceptions aic’ 
(rt) the voungcr of two males and {b) the female betitccn two 
males 

Submission to an oldei sistci is less gencial than submission to 
an older brothei We find four types submissive to then oldei 
sisters, and four types showing no submission trend The excep¬ 
tions arc (n) the youngest male preceded by a female (lepoited bv 
a somewhat unreliable figuic), {b) the male between two males, 
(c) the male between a female and a male, and {d) llie female 
between a female and a male Of these the fiist thiee all show sub¬ 
mission to an older brothei, instead of to an oldci sistei Tlie only 
exception is the female between a female and a male, who shows 
no tendency to domination, attachment, or suBmission m i elation to 
any of her siblings The fact that this type as well as her oidinnl 
siblings, tends to be rejected by the father, may account, in pait, 
for this interesting situation. One of these siblings is, Indeed, le- 
jeeted by both parents Submission to a sibling who himself does 
not enjoy status m the family can haidly be expected 

A ciucial test of mter-sibling relationships is the verbalized attach¬ 
ment (used synonymously with devotion oi affection) of oulinal 
types to then sibling. Of the twelve types having oldci brotheis, 
nine showed moie oi less definite tiends toward such atlacliment 
The thicc exceptions weic {a) the male between two males, (i) 
the female between two males, and (c) the youngest female pie- 
ceded bv a female Substitute attachment to a youngei sibling 
explains, in each case, how these exceptions might coinc about 

Attachment to the oldci sister, like attachment to the older 
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biothei, shows a numbci of exceptions In males, it is the foui 
types of inteimediate chilclien, and the youngest male pieccdcd hy 
a male, that constitute exceptions In these types theic is, howevei, 
a decided attachment to an oldci biother, instead In the females 
we find oui exceptions in («) the female between two males oi 
females, (i) the youngei of two females, and (c) the female be¬ 
tween the female and the nn.ile. Tlie fust three types lecoid sub¬ 
stitute loyalty to a younger biothei in each case, except m the female 
between a female .ind a male, which deviates fiom the gcneial dis¬ 
tribution in several lespects, and has been discussed pieviously 
Attachment to youngci siblings presents a pictuie not much diftei- 
ent, in essential paiticulais, fiom that of attachment to older siblings 
Ot 14 positions involving younger biotheis, only foui piovcd to be 
exceptions These were (a) the male between two males, (/») the 
male between a female and a male, (r) the female between two 
females, and {d) the female between a male and a female In the 
first of oui male tjpes tlieie is evidence of attachment to the .voungei 
sistci, and m the second male type attachment is to an older brothei 
In both female types there is a tiend towaid attachment to eithei 
of the oldet siblings As foi attachment to the voungei sistei, \vc 
find five exteptions to the 14 tvpes involved. These me (/?) the 
oldei male followed bv a female, (^) the oldest male followed bv a 
female, (e) the male between a female and a mnle, (d) the female 
between a male and a female, and (e) the female between a female 
and a male. In the fiist of these, where the youngci sister is the 
only otliei sibling, a stiong tiend towaid domination is evidently 
inconsistent with attachment In the icin.-iining foui tvpes attach¬ 
ment to the youngei biother, an oldci biothci, oi an oldci sistei 
elthei excludes, oi tends to compete with, attachment to the youngci 
sister 

Since discipline and favoiitism in paient-child lelations seemed 
to indicate the possibility of consistent tiends, we attempted to 
anal)’zc the figures in legaid to domination and attachment among 
siblings We have found that domination ot younger biotiiers oi 
sistcis IS not inconsistent with attachment, and that both attitudes 
iozudid the younger btothei may co-exist m (a) the oldci of two 
males, {b) the oldest male followed bv a male, (c) the oldest male 
followed by a female, (d) the male between two females, (e) the 
male between tlie male and the female, and {f) the oldest female 
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followetl bv a male; and, towaid tlie youngci sister, in (rt> tlie 
older male followed by a female, {h) the male between two males 
and (c) the female between two males In tlie co-evistcnce of 
contrary attitudes of this kind we may assume an undcihing con¬ 
flict due IM each case, evidently, to the stiiving of an oldci cinld, 
on the one hand, for the leplacemcnt of a yoiingcr sibling and, on 
the othei hand, for the deflection to a paicntal sunogate of impulses 
glowing out of the family romance The attachment-domination 
conflict is not, however, always present. In all types showing the 
piescnce of attachment towmd oldci siblings, and m scvcial types 
showing the presence of attachment without domination towaid 
voungei siblings, we find evidence of the existence of genuine affec¬ 
tion among siblings. There is nothing foitnitous in the f.act that 
die oldest male or female develops a genuine nltcction towaid the 
voiingest (not younger) boy or girl. The exigency of birth in a 
certain ordinal position dictates a tiam of circumstances which make 
affection not merely possible but ncccssaiy. 

In our study of attachment and submission of siblings in vaiious 
ordinal positions we Iiavc thus found scvcial types fn which tlie 
attachment to a younger oi youngest sibling is cooidin.ite with a 
non-submission attitude. A striking lUustiation is the female between 
two males, where we find a 75 per cent frequency m favor of attach¬ 
ment and only 12 per cent favoring submission This is also the 
case with thiee older-oldest types and with two intermediate types. 
In only one type (the oldest female followed by a male) have 
we discovered the presence of submission on the pait of an older 
sibling leporting coincident attachment to the youngci sibling. Theic 
were also several weak trends towaid simultaneous attachment and 
submission to a youngci sister in (n) the female between two 
females, (b) the oldei of two females, (c) the oldest female fol¬ 
lowed by a female, and (d) the female between a male and a female 
Attnclimcnt to older siblings of either sex is, howevei, coordinate 
with submission, except in the instance above noted Only thiee 
types have been found to show the presence of submission without 
an equally reliable trend toward attachment These aic (<?) tlie 
youngest female preceded by a female, (6) the male between two 
males, and (f) the male between two females It is ako mteicsting 
to note two cases m which there is no trend towaid submission but 
a rather marked tiend towaid attachment. These are: (<?) the 
younger of two males and (b) the female between two females 
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J Attachment, Domination, and Submission Outside 
THE Family 

In the study of the relation of attachment (or expicssed aftcctioii) 
of oidinal types to then siblings and then attachment m extia- 
famiiial contacts to men and women, wc have stiuck upon scvcial 
interesting facts It appeals fiom oui study that, wheie attachment 
to an older oi a youngci sister is in evidence, there is very high 
piobabihty that the ordinal type will display attachment to both 
men and women, legaidless of his or her own sex Wheie excep¬ 
tions occui, they have lefeience to female-attachment on the part 
of those having youngci. lathci than oldei, sistcis On the othci 
hand, male types lepoiting a trend towaul attachment to older or 
to youngei brotheis definitely indicate that attachment to viales will 
be evident outside the family, but that attachment to females will 
be totally lacking. Female types sliowing attachment to older or 
younger biotbeis also show a unifoimly maikcd trend towaid attach¬ 
ment to females, but theie is high probability, in six of eight types 
conceincd, that female types will not develop attachment toward 
males outside the family A difterential finding of gieat significance, 
then, is the fact that fiist, male and female types who become at¬ 
tached to older oi to }'oungei brothers will develop attachment to 
membcis of their own sex, but not to membcis of the opposite sex, 
and second, that male oi female types attached to oldei or to youngei 
sistcis tend to show a consistent trend towaid attachment to enhn 
males oi females, the only exceptions being thiec types liaving youngei 
siS ters 

From the foregoing one might feel encouraged to conclude that, 
in spite of ceitain qualifications, tlicie is a higli dcgiee of inter¬ 
dependence between sibling affection and at least the tendency toward 
aftection to males and females outside the home. An examination 
of the data on oidinal types showing wo attachment to siblings, in 
cases -wlieie siblings aie noimally available, seems to dictate a more 
cautious attitude We find that m types having siblings to whom 
they do not claim attachment by significant figures, theie is also 
unifoim attachment to males outside the family It is as if a com¬ 
pensatory stiiving weic established in such cases, leading to its reso¬ 
lution in external contacts To those familiar with the ambivalence 
of sibling attitudes in certain tvpes, where special factois enter in to 
complicate the situation, these data appear far from questionable 
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This release of a conflicting attitude is not, Iiowevei, consistently 
present in male types (showing no attachment towaul siblings) 
insofar as then e\tia-familial attachment to females is concerned. 
It docs holdfoi the attachment of female types claiming no mtia- 
familial attacliinciit, to males outside the family I'lns is a fact of 
considciable diagnostic significance 
Subniission as an ordinal-type chaiacten'stic docs not in oiii dita 
show any lelationship to submission outside the family, cithei to 
males oi to females This includes submission to older .md to 
younger siblings of both sexes Wheic submission outside the fami'lv 
IS indicated by figures appioaching reliability, wc obtained no nioof 
of concomitance with similai iclations between siblings. 'Wlicic 
intra-fainihal submission to siblings is, on the othei hand, established 
by unreliabie figures theie is some pioof of concomitance This may 
iidicate, fiist of all, that oui approach did not sceme adccuiate c\- 
pr ssion of Hus attitude. It may also indicate that the, e is an inve sc 
relation between the attitudes in question 

sav. fi.st, tliat no companson is 

- general y subject to control hy youngei siblings. In icgard 
of inte"i«[ -sister domination we find sevcial facts 

to dominate either males or fern "o tendency 

It is apparent from the foicgoing that the. ; 
lelationship between siblinir.innT ^ ^ tecognizahlc 

tudes towmd mrrnd 

this point have been largely conceined witl/T‘ to 

tive, trends along this line At th’ ^>ject, positive oi negn- 

g Ime. At this point we shall concern ou.scivcs 
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firist, with ordinal tj'pes who, dominating ncithci their brothers nor 
sisters (with one exception), tend nevertheless to show a maiked 
tendency to dominate males, and to some extent females, outside the 
family, and second, with oidinal types who dominating ncithci their 
brothcis noi then sisteis, fail likewise to dominate either males oi 
females outside the family 

Among those who do not dominate then siblings but tend to 
dominate citliei males, oi both males and females, we find («) tbe 
younger of two males, (/*) the younger male preceded by a female, 
(c) the youngest male pieceded by a male, (d) tbe male between 
two males, (e) the male between a female and male, (/) the oldei 
female followed by a male, and {g) the youngest female ptcccded 
by a male Tlic only exception hcic is the male between two males, 
who shows a tendency to dominate a youngci sistei, if he has one 
Wc note, howeycr, tJiat each of these types shows a definite, and 
m two cases a maikcd, tendency to submit to an oldci brotbei oi 
sistci Since that alone could not explain the attitude assumed out¬ 
side the family, yye fuithei note that each of these types, except two, 
is bi-parentally favored, and the two types involved aie highly 
fdvoiccl by the mothci, though lejected by the fathei 

Among types wlio, like the preceding group, do not dominate then 
siblings, but, unlike the other group, fail to dominate men oi w'omen 
outside the family, wc list (a) only children of cither sex, {b) the 
older male followed by a female, (c) the oldei of two females, 
id) the younget female preceded hv a male, (<?) the female between 
two males, and (/) tbe female between a female and a male The 
only exception Jieie is the older male followed by a female who 
manifests a tendency toward the domination of his youngci sistei 
The inteiesting thing m this gioup is that none of these types 
(except the youngei female piccedcd by a male, who tends to submit 
to an oldci brother) shows a propensity toward submission to an 
older sibling Again wfe examine the paient-child lelationships, and 
our findings are indeed illuminating Of the seven types listed, all 
but two (tile only female, and the younger female pieccdcd by a 
male) aie lejccted by the father, and of these one (the youngei 
female pieceded by a male) is lejectcd by the mothei 

With the facts in this and the picccding seiics befoic us, we 
arrive at the pnnciplc that, where there is a tendency towaid bi- 
paiental favoritism, theie is not merely a lack of domination of 
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younger siblings, but apparently a tiend toward submission to oldei 
siblings; and a consequent (compensatory) dotnination of either men, 
or both men and women, in external contacts. Conversely, with a 
tendency toward paternal icjettion, even if balanced bv mother- 
favoritism, tlieie may be no domination of youngei siblings, but 
nelthci IS there submission to oldei siblings, and coiiscnucntlv, no 
ability to dominate men or women in evtcinal contacts Ri-pnicntal 
indulgence is thus not only a stimulus to adequate adjustment within 
the home, but serves as a contributing factoi to the development of 
leadership qualities outside it. 

K. Summary and Discussion 

The analysis of familial and cxtra-fauiilial tiends based on statis¬ 
tical and case material for 26 ordinal types, lias given us valuable 
insights into tlie mechanics of personality development Summa- 
Jizing, we may list tlic most important of these msiglits ns follou’S. 

1. Family dominance, as used in this study, is not mciclj’ a piod- 
uct of individual introspection The five tvpcs of dominance ticatcd 
appear to have objective existence and to be a function of the family 
constellation. 

2. In onlei to check the validity of family dominancc-prittcins., 
recorded for various ordinal types, \vc conclatcd tlic ficqiicncics 
rcpoited by sibs in identical family gioups. The conclntioii for 
father-dominance gave us a Peaison / of 055± 09; and tliat for 
mother-dominance was 0.46±.10 

3. Since parental punishment oi favoritism is to some extent a 
function of the child’s response to the paient, wc conelated fnvoiite- 
sibling fiequencies in identical families, obtaining an ? of 0 43± 10, 
foi the f.ather, and 0 51 ± 10 for the mother 

4. Conelatlng disciplmcd-sibling frequencies in identical fami¬ 
lies, wc obtained an ; of 05l± 10 foi the fathei and 0 65rt 07 
for the motliei, indicating that theie is possibly moie consistencv 
in punislniient than m favoutism shown by parents to their oftspiing, 

5. Oldei, oldest, and intermediate types tend to be lejected by 
the tathei, but they also tend to be highly favored by the mother 
Conversely, the types lejccted by the moclici aie favoieci by the 
father. 

6 Only eight oidinal types are equally favoied hv the patents, 
and thiee types tend to be icjected bv the father and the motlici 
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The types thus lejected aie females eithei preceded oi followed bv 
females. 

7 The similaiity of sexes in previous and succeeding childien is 
a poweifiil factoi influencing child preference The “filiar' value 
of an individual to his paients is in inverse propoition to the numbei 
of children of the same sex in the family 

8 The displacement of an oldei child by a younger one is a 
frequent souice of change in parental affections. Piiority of biith 
IS, howevei, an advantage in gaining maternal pieference The 
father reacts less favoiably to the competitive strivings of the oldei 
male child. Hence the yoimgei child is at an advantage in gaining 
Im affection. 

9 Mother-favoiitism is moic widely distributed than fathci- 
favoiitism, and includes all male types but one* the youngci of two 
males The motliei iilso rejects one female type: tlie youngci of 
two childien picceded by a male 

10 All blit one of the males tend to be disciplined by the f.ithei, 
while all of the female punishment tends to be meted out by the 
mother 

11. The oldei child tends to be disciplined by the p.uent of his 
01 her own sex. Tlic youngci or youngest child, preceded bv a child 
of Ins or her own sex, is also subject to discipline by the paients of 
his 01 her own sex 

12 Paiental lejection and paicntal discipline do not appear to 
be synonymous Favoiite oidinal types mav be punished, though 
lejeciiou and punishment are moic strictly cooidinate with each 
other 

13 In all tjpes showing the piescncc of attachment without 
domination towaid youngei sibs, we find evidence of genuine affec¬ 
tion among sibs 

14 Tlieic IS no definite trend in icgaid to the domination of 
oldei sibs and, conversely, there is lack of submission on the pait 
of oldei towaid younger sibs 

15. Theic IS a consistent lack of domination, on the pait of 
female types, towaid then voungei male sibs Similaily, the domi¬ 
nation of youngei sisteis by male types seems to show few decisive 
trends 

16 The tendency to dominate a youngci female sib does not 
affect the trend towaid extia-familial domination. Failuie to domi- 
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HRte R younger sister, in male types, is cooidin.ite vvltli the tendency 
to dominate males but not females Failure to tloinin.ite a voungci 
sister, in female types, means failuie to dominate citliei males oi 
females outside the family. 

17 Types attached to oldei or to youngei male sibs tend to he 
attached to males but not to mcmbcis of the opiiositc sc\ outside 
the family, wheieas male types attached to oldci oi voungci sistcis 
show a consistent tiend toward attachment to eithei males oi females 
Lack of attachment to siblings does not preclude tlic attachment of 
male t\’pes to males, but it does affect the attachment of female oidi- 
na! t 3 'pes to males oi females outside 

18 The ability to dominate cithci males oi females outside tile 
family seems to be consistent with bi-parental favoiitism, while the 
Jack of ability to dominate males or females seems to be contingent 
on fathci-icjection, even if compensated by maternal favoiitism. 

Thus wo aiiive at the end of the comparative analysis of attitudes 
iindci lying social adjustment in 26 ordinal types Dv keeping the 
relationships constant, we have found it useful to manipulate the 
types singly in ordei to discovei diffeientinl ticnds YuL, if om 
classification of types mav lav claim to validitv, it must m.ike it nos- 
s ble for us to cliscovci difterenccs not mcicly in paiticulai relit on- 
-slnp. but m total constellations of factors affec mg . I 

various positions We have thus attempted, by holLg the ol'in I 
types constant, to seatch foi diflfeicntial tiends in the total 'ilmn 

may enter m to alter the trends*^/”""^considcied 

One of these variables may be the foi a given position. 

miiiants Another possibihtv is Hu the n 

child to one of the paients will h Physical similarity of the 
paients will lead to the piojcct.on of unfulfilled 
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ambitions or of mtiojcctccl hatreds on the child, as a lesult. The 
death, lingeiing illness, physical deformitv, oi mental deficiency 
of the sibling just older oi just younger may cieatc a psychological 
vacuum in expectation of anothci birth, and tlius account foi the 
deviation from a typical ordinal tiend The death of one or both of 
the paicnts may be expected to altei the ordinal pictuie 

In general, too, it must not be foigotten that diftcicnt positions 
may show similai tiends in ceitam particulais, for here, as else¬ 
where, the law of limited possibilities is bound to opeiatc Peiliaps 
moie lefined mcasuies than those employed m this study, a laiger 
number of cases foi some oidinal types, and additional oi new cate- 
gojies, will be necessaiy to discovei differences wheic similanties 
aie now indicated In any case, the application of similar techniques 
to the study of the 26 oidinal types should make the revaluation of 
much picvious woik possible In tins new classification may lie 
the answei to manv of the problems which other investigators have 
found It difficult to treat 
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THE INTELLIGENCE OF THE HARD OF HEARING 
SCHOOL CHILD 

Tenchns College, Columbia UnivetsHy 


Rudoi-f Pintner \nd Joseph Lev^ 


This study deals with intelligence tcsls given to haid of hearing 
school cliildien Pievious studies aie few and Jiave been iv’cll 
summaiizcd by IMaJden (1) so that no resume need be given here 
In general these studies have shown a slightly lowei intelligence 
foi the haul of heaiing child when compaicd with the noimal 
he.uing child Our study has tiled to obtain larger and moie 
homogeneous samples Wc have also used two diffcient types of 
intcUigeiKc tests 


A. Selcctiok of Subjects 

Tile names of the chihficn selected foi testing wcie obtained from 
the lecoids maintained by the New Yoik League for the Haid of 
Homing and supplied by the pioject of the WPA ndiicli carried 
out the tests of lieaiing These iccouls give foi ciich hiu'd of lieaiing 
child the results of the Li audiometci test, 2A audiometer test, and 
the lecommendations of the otologist 

Foi the purpose of the picscni study, childicn fiom the fifth and 
sixth glades foimccl the chief sample. This lestiicts the subjects 
to a nariow age and school lange and omits all consideration of 
children in ungiaded classes On the othci hand the subjects selected 
came fiom many schools and foim a good lepiescntutive sample of 
all fjftli and sixth grade chiJdieii in New Yoik City schools In 
addition, a small sample of childicn iii Giades 7 and R weie tested 
They will be consideicd latci on in this aiticlc The main group. 

‘Received in the Editoiinl Office on August 10, 1938. 

Mcfiijoivlcdgment is made lo the United St<ites Woiks Pjogjcss Arlmin- 
istracion to the City of New Yoik foi nsststance rendered undo Piojcct 
Niimhei 465-97-3-102 Extensive studies dcalini' with the psychological 
ch.uactcnsties of ihc vauoiis physically handicapped gioiips aio lieJn^ 
cat lied on by this piojcct 'Fhc piosent aiticlc is one of a sciios presenting 
results deiivtd from these invesliirations ' 

^VVe uisli ti) arkmnvlcdjrc oui indebtedness to the New Yoik League for 
the tinid of IIe,iiiiiB for then splendid cooperation jn making then lecoids 
available lo us 
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however, consists of 1,:186 haul of heavioe ciuUIicn in G.ades 5 

most cases the subjects sclectcil foi the [nesent study liad only 
recently been tested foi hearing impaumcnt. Whencvci moic than 
one test had been given to a cliild only the latest iccoid was used. 
Childicn -wcie legaidcd as haid of healing only if they liad hliown 
healing impaiiment bv the individual 2J audionietei test and the 
otoLogical test. For these children, lecoids wcic taken of the 4// 
audiomctei test scores, the 2A total scores, and the 2d speech scoics. 

In this study heaung loss as measured hi the 2A audiometci for 
the speech tones has been used The scoics on tins test wcic used 
because it is a reliable individual test of heating, and the spcecli tones 
wcie chosen becRUse hearing impaiimcnt m this tonal aica is most 
Ukelv to influence work in school and also, pciliaps, the general 
development of verbal intelligence 

In Figure 1 the distnbutlons of all hard of hearing childien in 



FIGURE \ 

Distribution of Casts nr Measure of Hearing Loss on 2A Aodio&icier 


the fifth and sixth giades accojdmg to 24 speech score in decibels on 
the better and pooicr cai are given 
For the purpose of making comparisons with chiUlrcn having no 
hearing impairment at all, a group of noimal hcaiing childicn from 
the fifth and sixth giades was studied. The selection of this contiol 
group will be described below 

Tire subjects who weic studied, both hard of hearing nnd noiinal, 
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Will be consiclcied as foui samples The samples aie set up in chiono- 
logical ordci depending on the penod of study. For each sample, 
tile sexes will be considered sepaiately 

1 Sample I 

This sample is made up of childien who were examined befoic 
Tilly, 1936. The hard of heaiing in this sample weie selected fiom 
44 schools in Brooklyn, Bionx, Manhattan, and Queens The total 
numbei studied consists of 

Boys 281 

GoU 329 

The parallel gioup of noimal childieii was selected from 30 schools 
in the same boroughs Twenty-six of these schools arc identical 
with the schools fiom which the haid of hcaimg wcic dciivcd 
A total numbei of 1,040 were so obtained II was found, however, 
that 547 of these came fiom only thiec schools. In ouler not to 
weight the contiol gioup too heavily with the gioup fiom only 
thiee schools, the bulk of the data on these cluUhcn was lejected, 
only lesuUs on enough children wcic left to make up a numbei 
about equal to the haul of heaiiiig cluldien m these schools The 
final numbei of noimal hcaiing cluldien in Sample I is 

Boys 311 

Guls 230 

2 Sample II 

The children in tins sample wcic studied dining the pciiod of 
Octobei, 1936, to June, 1937 The haul of hcaiing weie selected 
from 35 schools in the Bronx, Biooklyn, and Manhattan The 
selection of the contiol group was done moie carefully than m the 
case of Sample T They weic matched ncaily one foi one to the 
hard of hcaiing bv sex and class The numbei in this sample is: 

Haul of Healing Noimal 

Boys 214 285 

Girls 186 253 

3 Sample III 

The children m this sample wcic studied in the penod fiom 
September, 1937, to Januaiv, 1938 Tlie method of selection of 
cases IS the same as that used in Sample II The cluldien ueie 
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selected from 21 scliools in the Bioiix, Biooklvn, and I^l.inhattaii 
The total numbei in tins sample is' 


Boys 

Giifs 


Hard of Heating 
72 


Vo/ mat 
US 
92 


In spite q 1 the fact that the selection of cases in this s.iniplc is 
the same as that m the previous one, it seemed dcsiiahlc to keep it 
separate because of certain peculiaiitics shown bv this sample 


4. Sample 1}' 

A group of hard of heaimg children in Grades 7 and 8 weie 
selected and tested in the same manner as the liaid of lieaiing chil¬ 
dren in other samples- The numbci m thrs sample is' 

Hard of Heaitiig Non/inf 

Boys 81 99 

Cuts IJ7 17J 


B Intelligence Tests 

All the children, lurd of heating and noimnl hearing, weic given 
the Pintner IiueUigcnce Test (3). This is a gioup lest of the 
usual type, being predominantly vcibal in content and dcpcnilinR 
upon oral and priiitcd directions. A small sample of haul of Kcaung 
and normal children were given the Pintncr-Non*Languagc Mental 
Test (4). This is a group test in which the content is entiiciv non- 
veibal, and for which the diiections aie given cntiicly' without the 
use of language, that is to s.iy, bv means of piintomime and samples 
on the black-board Seveic hearing impairment oi even total deaf¬ 
ness IS no handicap m undcistanding the diiections for this test 


1 Results on Veibal Intelligence 

Wc shall present first the results of the three mam samples in 
Grades 5 and 6 as tested on the Pintnci Intelligence Test. 

Table I shows the results in terms of IQ for eacli of the samples 
and for each sex 

The mean IQ foi each sample for each sex is below the test noim 
The mean IQ for the total of 1,186 hard of lieaiing childien is 95. 
Tlic difterence of 5 points between this mean find 100 IQ is statis¬ 
tically significant as is indicated by the fact that the standard erroi 
of the mean for all cases is .70 
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TABLE 1 



Mean IQ i-or 

SlMPIIS IN Gradis S 

ANt> 7 


Sample 

Niimbei 

Mean 

Siirina 

Sigma 

mean 

I Boys 

2Si 

98 67 

25 47 

1 52 

Gills 

329 

9127 

23 90 

1 29 

11 Boys 

214 

93 87 

24 51 

1 68 

Oil Is 

1S6 

90 47 

21 23 

1 56 

III Boys 

104 

91 40 

21 16 

2 10 

Girls 

72 

98 88 

27 65 

3 26 

Ail eases 

1186 

94 67 

24 12 

70 


On the basis of this value and using the table of areas under the 
normal probability curve, the probability that the tiue mean for 
the hard of licaiing sliall be as high as 97.0 is less than 001 Hence 
on the basis of the test norms, tlie hard of lic.ajjng aie inferior to 
tlic population as a whole m intelligence. 

Anothei appioach to the pioblcm of the relation of hearing im¬ 
pairment to intelligence can be obtained by consnlcnng the corre¬ 
lation between lieariiig loss .is measuied by the 2t‘J audiometer on 
the speech tones and IQ Table 2 lists tlic conelations for the 
samples separately in i elation to better cai and pooiei eai 


TABLE 2 

RfI ATION or IlrARINO Loss TO IQ 


Sample 

Niimhei 

Correlation with 
loss on better cai 

Coiiclation with 
loss on poorei ear 

I Bovs 

281 

— 078 

— 052 

Girls 

329 

— 131 

— 029 

II Boys 

214 

— 081 

023 

Gills 

186 

— 095 

— 044 

III Bovs 

104 

063 

— 035 

Gills 

72 

.196 

012 

All cases 

1186 

— 045 

— 016 


As IS to be expected most of the conelations of IQ with hearing 
loss aic negative Tliese conelations aic, however, not statistically 
significant The standaid erior of ; for the 1,186 eases is .029. 
With this value the laigei of the two conelations, the one foi the 
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bettci ear is only —1.6 times its standard cnor Hence the result 
cannot be consideied statistically significant. 

It IS woith while appioadmig this pioblcm in another way This 
nppioacli will consider the contributions of the various gioups as 
independent observations on the true coi relation In this way, six 
estimates of the coiiclation aic available The obseivations can 
then be combined into a single value by a method of avei aging A 
proccdiiic for this is dcsciibed by R A Fisher (1). In tins pio- 
cedurc the r s are converted into certain new values called I’s by 
use of Table 5 B in Fishei’s book. A weighted aveiage of these zs 
is obtained by use of the luimbei of cases. The foionila for avci- 
aging 

2 CiY.3) Z 
* “ S (W-3) 

The significance of * is obtained fioin Its standard cnoi which is' 
2 = 1 / yJ~S(N^3) 

The calculations aic earned out in Tabic 3 for the coiiclations 
with the better car 


TABLE $ 


Sample 


Z 


(A^-3) Z 

I Hoys 

— 078 


278 

—21 684 

Girls 

— 131 


326 

—13 032 

n Hoys 

— 08+ 

— 08+ 

211 

—37 724 

Girls 

— 095 

— 095 

183 

—17 385 

III Boys 

063 

063 

101 

6 363 

Girls 

196 

199 

69 

13 731 

T 0 TAI S 



1168 

79 731 


In the first ccilumn arc listed the coirelations of IQ with heaiing 
loss in the bcttei ear The coircspondiug values of z arc in the 
second column The figmes in the third column are each thice less 
than the numbei of cases In the fouith column aie tiie piodiicts 
of the coircsponding figures in the second and lliird columns To 
obtain the .iveiage value of z called z, the total in the fouith column 
is divided by the total in the thud. 

This gives 
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z = —.068 

The value of the htandaid erior of z is. 

z — - _ - = 029 

V 1168 

Hence z is 2 3 times its standard eiioi which indicates significance. 

It IS woith while consideiing the combined coiiclation obtained 
fiom Samples I and II when both sexes arc considered jointly The 
coricliition so obtained foi the better cai is 

, = —077 


Foi this coiielation based on 1,010 cases: 

= 031 


Hence 


= —25 


which is statistically significant 

It seems likely that tlic coiiclations of Sample III are not satis¬ 
factory cstim<ate!) of the tiue coi relation Tlie introduction of this 
sample has the influcnte on the total correlation of lowering it to 
a point at which It no longer indicates statistical significance 
Ncveithelcss, tlie estimates obtained fiom a considciation of the 
average z and fiom Samples I and II show sufficient significance 
to suggest that tlic tiiic coirclation between IQ and heaiing loss is 


negative 

Since hc.uing scoies aie available for both eais, it is natural to 
tiv to find tlie lelatponship between IQ and the liearing loss for 
the two cais jointly This pioblcin leads to the evaluation of the 
multiple coirclation between 10 as the dependent variate and the 
measuies of hcaiing loss in better and poorei eais as independent 
vaiiates For this puipose, the thiee coiielations among the three 
vaiiates aic lequircd The coirelations between hcaung loss and 
IQ for both eais aie found by means of the z method outlined 
above, le, by aveiaging tbc t's The coirclation between the 
measuics foi tlic two cais was found by dnect evaluation foi all 
samples combined The icsulting coiiclations arc* 


IQ anil bcltei eai 
IQ and pooici eai 
Poorei and lieltei eai 


— OfiS 

— 02<3 
.14 



38 


JOURNAL or GENETIC PSYCHOLOGY 


The multiple coirelfltion resulting from this is. 

R = —068 

Tlus multiple conelation substantiates previous mfoimatioii and 
indicates tii.it the effect of hairing impaninent on jntcJligcncc is 
essentially deterinined by the better cai 
Additional evidence beaimg on the relation of hearing imp.urmcnt 
to JQ is obtained from a consideration of the normal contiol groups 
Table 4 picscnts the IQ aver.ngcs foi the control groups in juxta- 


TAUEE 4 

Avpracc jo oj Normal ani> Hard of Ularinc Groups, ixit and 6ih Grades 


Snmpfe 

ircnriitg gioiip 

Doys 

Niim- 

lier Mean 

<r 

Git Is 

Ntini' 

tier Mean 

O’ 

I 

Normal 

311 

104 15 

25 57 

230 

105 SO 

25 25 


Hurd of Hearing 
Extieme Hard of 

281 

98.67 

25 47 

329 

94 27 

23 90 


Hearing 

107 

95 SI 

244$ 

170 

91 38 

22 54 

II 

Normal 

28$ 

98.66 

23 59 

253 

92 91 

21 32 


Hard of Hearing 
Extreme Hard of 

214 

93 87 

2451 

186 

90 47 

21 23 


Hearing 

$8 

89.93 

24 24 

45 

85 67 

23 95 

HI 

Noi mal 

11$ 

96.48 

2412 

92 

96 78 

25 14 


ifarri of Hearing 
Extreme H.ard of 

104 

91.40 

21 46 

72 

98 

27 65 


Hearing 

37 

93.35 

18 92 

44 

10109 

30 18 


position to the avei.iges from the hard of healing gioups. Foi 
the lattei the aveiage IQ scoies arc ptesented for all the hard of 
hearing as given in Table 1. In addition, average IQ scores me 
shoAvn for groups having heanng loss of 15 decibels oi moic m 
both cars. These groups aie called extreme hard of heanng. Tlicy 
are included also in the total haid of heajing gioups 
The theory that hearing impairment is associated with a lowering 
of IQ IS Verified in this tabic In five of the six comparisons, the 
liaid of hearing have lowci IQ’s than the normal. This is even 
more tiuc of the exticmc hard of hearing groups In each case 
except one, these show a lower IQ than the noimal, the exception 
being the group of girls in Sample III This gioup is indeed un¬ 
usual as was shown by tlic positive correlation in Table 2 In fact 
this group lias an average JQ of over 100 The data in Table 4 
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verify the coiiclations in Table 2, since Samples I and II show 
lowei IQ's for the extieme groups than for the entire gioiips where¬ 
as Sample III shows a trend in the opposite direction 

In oidei to view the entire picture pieseiitcd bv all cases con¬ 
sidered jointly, the results aie combined in Table 5 

TABLE 5 

Comparison or Normai and Hard of IIiarivo 


M DijJ 


Hearing Gioiips 

Number 

Mean 

<r 

Mean Diff 

<r Dtfl 

irDiff 

Noi mal 

1236 

99 75 

24 S< 




All H of n 

1186 

9t67 

24 12 

5 08 

982 

52 

Ext H of H 

461 

92 47 

24 57 

7 28 

1 334 

5 5 


PIcic we note that the contiol gioup of normal licaimg childicii 
has a mean IQ of 99 75, i e., practically 100 Tins means that our 
contiol group is a satisfactory sample of the childicn in the city 
schools The total haul of hearing obtain a mean IQ of 94 67, or 
5 08 points less than the contiol. Although this is a small differ¬ 
ence, It IS .1 statistically significant one If now we take the extreme 
Imrd of hcaimg cases alone wc find that then mean IQ of 92 47 
drops sliglitlv below the mean of all the haid of heanng and drops 
7 28 points below the control Thcic can be no doubt that the 
cxticme hard of hearing cases have a definitely lowci IQ than normal 
heanng children. 

T]jc lacts so far piesented indicate strongly that the hard of 
hearing have a lower IQ than the normal hearing These results 
arc expicsscd only in terms of averages They do not at all indicate 
that the hard of hcaimg child is necessarily stupid In fact, many 
of the hard of hearing children m this study have very high intel¬ 
ligence This IS shown very cleaily m Figure 2 

In this giapli, distributions are given for the total normal group, 
the hard of healing and the extreme groups As is shown in the 
gi.iph, tire range is tlie same for all groups and the distributions aie 
veiy similai Ncvertbclcss the hard of heanng curves are to the 
left of tlic normal, showing that heating impairment is related to a 
loweiing of the IQ. 

The results obtained from the fiftlr and sixth grade samples aie 
veiified by additional results derived from a sinallei sample of seventh 
and eighth grade children Table 6 lists the mean IQ’s for the 
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FIGURE 2 

DiiTRSOUTios OF Intelugbmcl QuoftBurs 


TABLE C 

Mean IQ Scorfs or Normm, and Haro op HBARisr. C>nu>HiN in Tin 
SevpNTir AND Eighth Grades 



Boys 

Nuintier Mean 

a 

Girl 

Numbci 

U 

Mean 

ff 

Normal 

99 

103 4 

217 

171 

105 2 

21 3 

Hard of Hearing 

81 

94 2 

22 0 

137 

95 0 

18 I 

Extreme 11, of H 

36 

92 3 

220 

69 

91 7 

167 

haid of hearing and noimal control 

CIOUDS 

for boys and girls 

sepn- 

ratcly Childicii 
more decibels aie 

having 
listed as 

a hearing loss m the better 
cxticme hard of hearing 

ear of 

15 or 


The lesults hi Table 6 indicate even sharper diitcrcnccs beUvecn 
norjiifil and haul of Iieaiing than are found foi the fifth and sixth 
grade gioup The drop below the noim foi the haid of hcaiing is 
5 points The confciol gioup, howcvci, chosen fiom the same classes 
as the liard of hearing, has a highei avciagc than the noim 

A similar result is indicated m the case of the coiielations given 
in Table 7 

As in the case of the fifth and sixth giade gioups the conelations 
are small and negative though larger than those for the younger 
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TABLE 7 

CORREtATlONS OF IQ WITH HEARING LoSS FOR 7tH ANt> 8lII GrADL ChILDRPN 




CmrcUtions 

with 


Numhei 

Bcttei car 

Poorer eai 

Rov^ 

81 

— 116 

— 145 

Gii Is 

137 

— 115 

— 088 


giQups The coi relations aie in themselves not significant because 
of the small iiumbeis of cases They may, however, be combined 
with the coi relations listed in Table 2, by the z method of Fisher 
desciibcd above This method yields an avciage z value foi the 
couelations vvitli better e.u which is given by 

z = —078. 

The standaul enor of this value is 

z = 028 

Hence z is —2 8 times its standaid enor, a result which is statis¬ 
tically signific.int 

The icsults fiom the seventh and eighth giade childien confiim 
the pievious tonckision that hearing impaiiment is definitely accom¬ 
panied bv impairment in intelligence 

The extent of this impairment can also be estimated in teims of 
mental age To obtain the difference in mental age the medians 
and quartiles of the noimal and hard of hearing gioups arc com¬ 
plied m Table 8 

TABLE a 


Comparison in Terms of and C/I or Normal and Hard or IlhARiNo 
Groups, 5th and <tii Gradf Ciihdrln 




First Quartile 

Median 

Thud Qua 

rule 

Norinai 


Menial A get 
9 yes 7 mo 

11 >IS 

4 mo 

13 yrs 

2 

mo 

Hard of 

Hearing 

9 yrs 

10 vrs 

7 mo 

12 >is 

4 

mo 

Extreme 

II of H 

8 VIS 9 mo 

10 yrs 

5 mo 

12 yrs 

2 

mo 

Noi mnl 


Chtonological Ages 

10 yrs 6 mo 11 yrs 

1 mo 

11 yis 

9 

mo 

Ilaid of 

Ilonniig 

10 yis 8 mo 

11 VIS 

2 mo 

11 yis 

10 

mo 

Extreme 

II of 11 

10 yrs 8 mo 

11 yrs 

3 mo 

12 yia 

0 

mo 


The diftcrences between the gioups aie stuking The median of 
the normal gioup is nine months above that of the total hard of 
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hcnritig and eleven months higher than the median of the exticnie 
hard of heal ing group The significance of the difference in mental 
ages depends upon the difference in chionological ages between the 
groups. Tlic median and quaitile ages are also given in Table 8 
It is clear from this table that the chronological age diftcience 
between the two groups is not gicat. The normal gioup is some¬ 
what younger tlian the hard of hearing, a fact which emphasizes the 
dificicnccs in mental age 

2 tJon-Langitage Intelligence 

The lesiilts obtained from the admimstiation of the Pinlnei Non- 
Language Test will he presented in this section These Jesuits will 
be compaied with uifoimation obtained fiom the administiation of 
the vcibal test I3v this means the influence of the verbal factoi on 
the intelligence of the Iiaid of licaimg will be estimated, 

Tables 9 and 10 summarize the icsuUs on vcibal and non-language 
intelligence obtained in this study. 


TABLE ^ 

Avgragp IQ'i OF Normm and Hard or HrARiNc Gaoui'S 
{IQ Based on Vfroai Imteiucuncb Trsr) 


Sicnyle 

Boys 

Niim- 

HcarinR group* h«r Mean 

<r 

Gills 

Num- 

bci Me.in 

9 

I 5lh 

Normal hearing 711 

100 88 

24 78 

S7S 

98 57 

24 29 

k 

All hard of 






6lli 

hearing S99 

95 69 

24 65 

587 

93 63 

23 74 

Grades 

Extreme hard of 







hearing 202 

93 SI 

23 61 

259 

92 04 

24 6S 

11 7(h 

Nonna! hearine; 99 

103 41S 

21 730 

171 

105 245 

21 275 

k 

All hard of 






8th 

hearing SI 

9422 

22 01 

137 

94 995 

18 135 

Grades 

Extreme hard of 







hearing 36 

92 28 

22 02 

69 

91 71 

16 745 


Table 9 gives ttic results obtained from the Pintner Intelligence 
Test, This table shows clearly that the hard of healing have a 
loAver IQ than the noimal and that the extreme haul of hc.iiing 
have an even lower IQ than the total gioup. This result is tuie 
in all glades studied and in both sexes. Tabic 10 which gives the 
results £oi the Non-Language Test does not show this legulai dc- 
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TABLE 10 

Averagl IQ'& or Normvi and Harr or Hfarinc. Groups 
{IQ Basio on Non-Languaol iNTniicrNCD Test) 


Sample 

Boys 

Num- 

IIc.irMiB groups her Mean 

e 

Num- 

hei 

Girls 

Mean 

IT 

I 5 til 

Noimal hearing 69 

103 60 

22 47 

S3 

99 83 

26 56 

& 

All hard of 






(jlli 

lie.!! mg 70 

98 79 

20 57 

45 

103 89 

22 33 

Grades 

Exlieme hard of 







hearing 27 

96 +5 

18 77 

26 

109 5 

24 03 

II 7th 

NoimnI hearing 106 

103 61 

20 73 

144 

101 27 

19 22 

& 

All haul of 






8fh 

healing 86 

96 9+ 

21 37 

114 

99 55 

17 59 

Orntles 

Extreme haid of 







healing 39 

96 11 

21 66 

48 

99 92 

17 85 


crease in aveiagc IQ. The girls do not show it at all. The boys 
show It only in the fifth and sixtli giadc gioups In only one in¬ 
stance do the cxticmc haid of hearing fall below the entiic hard of 
lieaiing gioup. 

The icsults obtained by combining all cases for each test are 
given in Table 11. 

TABLE II 

Comparison or Norkul and Hard or IIearino 


Healing Gionp 

Numbei 

Mean 


M Diff 

Dtff 

Iir Diff 
Di§ 

Normal hearing 

All haid of hearing 

1556 

1404 

rnhal IQ 
100 59 

94 68 

24.1 

23 5 

5 91 

87 

67 

Extieme haid of 
hearing 

566 

92 36 

23 5 

8 22 

1 16 

7 0 

Normal hearing 

All hard of hearing 

Non-Latiffuaffc IQ 

372 10216 21 5 

315 99 29 20 5 

2 86 

1 60 

1 8 

Extreme haid of 
hearing 

140 

99 26 

21 0 

2 89 

2 09 

1 4 


Table 11 sliows even moie clearly than the pievious tables tlie 
extent to which the gap between the noimal and haul of heaimg is 
leduced bv the Non-Language Test. Difteicnccs of six and eight 
points in IQ aie icduccd to less than thiee In fact the differences 
in the Non-Language Test aie not shown to be significant It ap- 
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peais therefore, that the verbal facloi in intelligence is what causes 
the difference between the normal and haid of heaiing 
The difference between veibal and non-language intelligence in 
relation to the baid of heaiing is shown moie clearly in the con¬ 
sideration of a group of hard of hearing children wlio took both 
tests The tables which follow compaic intelligence quotients for 
the two gioups and show to what extent the hard of hearing ap¬ 
proach the normal on non-language intelligence A comparison of 
the mean IQ foi each type of intelligence is given in Table 12 


TABLE 12 

Comparison or MtAN VbRBAL and Non-Lancuacb IQ’s roa SAMrres or 
Hard op Hparinc 


Test 

Number 

Mea n 


r 

A/ 

m ' 

M Piff 



Gtades 5 a 6 





Verbal 

Its 

9S 48 

2»5 





Nondanguage 

ns 

100 57 

221 

06 

5 09 

29 

1 7 



Gmdes 7 tS 8 





Verbal 

175 

94 9S 

18 5 





Nondtinguage 

175 

99 17 

187 

48 

+ 2 

1 5 

2 S 



AU 

CAses 





Verbal 

290 

95 1( 

20 5 





Non-lnngiiage 

290 

99 73 

201 

30 

4.6 

1 7 

27 


This table shows that the non-language IQ^s of tlie bard of hear¬ 
ing are distinctly liighci than then verbal IQ's Two of t!ie differ¬ 
ences arc statistically significant to a liigli degree In fact these 
children who fall below the normal in verbal intelligence come light 
up to the norms found foi the normal m non-language intelligence, 
It IS woitli while examining the sample of fifth and sixtli grade 
children more closely The boys and girls in this sample respond 
quite differently to this test as is shown in Table 13. 

TABLE 13 


Comparison op Mean IQ on Vbrdal and Non-Language Tests for 
Identicai Cases of Hard of IIeahinc 


Test 


Boys 





Number 

Mean 

V 

Numbci 

Mean 

a 

Verbal 

70 


20 66 

45 

104 

27 55 

Non-language 

70 


21 57 

45 

103 8 

23 24 
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It IS not at all cleai from this table that thcie is a sex diffeieiice 
indicated. The inteiest in this table lies in tlie fact that the non¬ 
language test tends to equalize the means foi the two gioups The 
boys who have a low vcibal IQ aie shown to have a normal non- 
language IQ The girls with a high verbal IQ also have a high 
non-language IQ 

The high veibal IQ found foi the giils in the fifth and sixth 
giade gioup emphasizes once moie the peculianty of this sample 
All examination ot carliei samples shows that in every case except 
this the aveiage IQ was below 100 In this sample the IQ is above 
100 Anothei manifestation of the peculianty of this gioup of girls 
IS tile fact tliat the con elation of IQ with lieaiing loss is positive 
as was shown in Tabic 2 

Coiielations witli hearing loss in the bcttei cai for both the non¬ 
language IQ and verbal IQ foi hard of hearing cliildien who took 
both tests aic shown in Table 14 The coirelations foi the fifth 

TABLE 14 


CnRRFIAllONS 01 NoN-LaNOUACI and VrRDAL IQ's Wim llLARINO Loss For 
IIaru 0! f-fiiARiNc CiniUREN Who Took Both Ttsxs 







Number 

Verba! 

fQ 

Nnn-Iangiiage 

IQ 

5th 

nnd 

6th 

Grades 

B<)js 

70 

038 

— 016 





Girls 

45 

319 

251 

7th 

and 

8th 

Grades 

Boys 

70 

— 078 

175 





Gills 

lOS 

— 069 

179 


and sixth giacle gioups are not to be icgaulcd as typical, paiticularlv 
m tile case of tlic giils, as has been pointed out The seventh and 
eighth giade sample does, howcvci, appear to be icpiescntative 
Fiom this It appeals that w'heieas the vcibal IQ's have a negative 
correlation with heaiing loss the non-language IQ's aie coirelatcd 
positively with It This result indicates moie fully that the intel¬ 
ligence difficulty of the haid of hearing is laigely verbal 

The liighei IQ's of the haid of hearing on the non-language test 
arc not due to any pcculmiity of the standardization of the test 
wheieby all cluldien might make lughci IQ's on this test Nonnal 
healing cliililicn make the same average IQ on both verbal and non- 
language tests, just as they should if the standardizations of both 
tests aie adequate Table 15 shows samples of noimal heaiing 
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TABLE IS 

Mfi\n Vekbai. and Noh-Lancuagb IQ'i of Samflfs or Nohmai Hearing 
Children Who Took, Both Tfsrs 


Sample 

Numbei 

Mcfin 

a 

5ili (c 6ili Giailes 

Verbal IQ 

120 

101 6 

23 5 

7tli & 8th Grades 

I9t 

102 6 

22 7 

Stli & 6th Grades 

Nan-language IQ 
120 

99 7 

23 5 

7lli k 8th Grades 


102 2 

18 6 


children who wcie used as contiols and vi'ere given both tests The 
mean IQ's and the sigmas are piacticallv the same foi both tests 
Hcncc the difference between the two tests found among the haid 
of hearing ajc not due to any difterenccs m t)ic standardization of 
the tests themselves 

C. Summary 

This repmt deals with the intelligence of the haid of he.inng 
school dnld <is measured by two different tjpes of test, namely veib.il 
and non-language 

Tlie hard of hearing children were those who svero diagnosed as 
having hearing impairment after having been testcil by r)ie and 
2,1 audiometers and aftci having had an otological examination bv 
competent otologists The licanng loss used in oui study is the 
avciagc healing loss on the speech tones on the 2j nudiometei 

A total of 1,404 haid of hcaimg and 1,556 noimal hearing chil¬ 
dren wcic tested by means of a veibal intelligence test (the Pintnci 
Intelligence Test), A total of 315 haid of hcaimg and 372 noiinal 
healing were tested by means ot a non-Ianguagc intelligence test 
(the Pintncr Non-Language Mental Test) All these childicn 
were in Giades 5 to 8 inclusive in the public schools of New York 
City. 

1 he mean veihal IQ for the noimal hearing giuup is 100 6, foi 
the haid ot hearing gioup 94.7 This diffeicnce is statistically 
significant The mean IQ foj those who are verj- ftaid of licanng 
IS 92.4, somewhat lower than the IQ foi the hard of hearing g,oup 
in gener.al Almost all the correlations between amount of heaimg 
loss and verbal intelligence aie small but negative. TJie haid of 
hearing child is slightly handicapped with icfcrcncc to the usual 
verbal intelligence test. 
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The mean non-language JQ foi the normal heaung group is 102 2, 
for the hard of hearing gioup 99 3 This difference U small and 
IS not statistically significant The mean non-language IQ foi the 
very haid of hearing is 99 3, the same as for the whole hard of 
hearing gioiip The coi relations between loss of hearing and IQ 
for non-veihal intelligence aie very small and tend to be positive 
rather than negative There seems, theicfore, to be no diffeiencc 
in non-language intelligence between the noimal and hard of hearing 
These lesults seem to us to indicate a slight handicap so fai as 
the acquisition of language is concerned on the pait of the haid of 
hearing school child, His heaiing loss makes it a little moie difficult 
for him to acquiie the same proficiency in language as the normal 
hearing school child Because of this he finds it a little moic difficult 
to keep up with the normal heating child in Ins progiess through 
the grades He scores a little lower dn the usual educational 
achievement test School woik is piedominantlv dependent upon 
verbal achievement, hence the slight handicap of the haid of heaiing 
child, at least in the giadcs This slight letaidntion in language is 
reflected in the usual vcihal intelligence test, and theicfore the 
lower verbal IQ of the hard of heating group If we take this 
vcibal IQ as a measure of gcncial intelligence, we would he bound 
to conclude that the haid of heating child is somewhat lower in 
general intelligence than the hcaiiiig child We do not subsciibe to 
this conclusion Intelligence can be measured in othei ways than 
by means of language Wlieic a handicap m the acquisition of 
language occuis, a veibal intelligence test is not the best means for 
a measuic of geneial intelligence A non-langiiagc test should be 
used When we use such a test, wc find that the diftcrence in IQ 
between the haul of hcaiing and the noimal healing is reduced prac¬ 
tically to zero Oui conclusion therefore is that theie is no leal 
diffeiencc in basic geneial intelligence between haid of healing and 
normal hearing school children m the giadcs The hard of healing 
suftei fiom a vciy slight handicap in the acquisition of language 
which IS icflccted in their scoies on veibal intelligence tests and m 
the academic pait of their school woik. 
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FORWARD CONDITIONING, BACKWARD CONDI¬ 
TIONING, AND PSEUDO-CONDITIONING IN 
THE GOLDFISH* 


Depnitment of Psychology, University of fl^iseovsni 


H F Harlow' 


A Purpose 

Tlie puipose of the following experiment was to study the foima- 
tion of new stimulus-icsponsc capacities m the goldfish {Cannistiis 
tnndlus), Although tests were made foi delayed and tiace foiward 
conditioned leJlexcs and foi backward conditioned rcJlcxeS; the pri¬ 
mary empliasis was placed upon the phenomenon of “pscudo-condi- 
tioning,” dcsciibcd by Giethei (4) in a previous aiticlc, in which 
the substitute stimuli aic never paired with the oiiginal stimuli but 
attain the capacity to elicit a response spontaneously aftei the original 
stimulus (a stiong, shock stimulus) has been presented a number of 
times 

B Pertinent Literature 

The liteiature of conditioning in fish not only pioves that con¬ 
ditioning can take place, but also shows clcaily that true conditioned 
inhibition [Fioloff (3)] .iiul conditioned disciimmation [Fioloff 
(2), Bull (1)] can be established Tlicic is also substantial evidence 
that such conditioned icsponscs aic retained for a consideiablc peiiod 
of time, a week to a month oi longei 

The obseivalions of Seais (5) made on two goldfish are of particu- 
lai impoitance to the problems of this papci since Seals not only 
desciibcd “pseudo-conditioning” but also discussed its chaiactenstics 
of faiily lapid acquisition (less than 70 tuals), icsistance to “experi¬ 
mental extinction,” and good letention Fuitheimoie, Seais mtei- 
picted this phenomenon coiiectlv as being a coitical dominant, "pro- 

^Received in llic Rditoiial Oflice on August 13, 1938 

^The aiitlioi wishes to express thanks to Mis Nonna Met/nei, Miss 
Rachel St.ne, and M»ss Amlicy Beatty who assisted in conducting the re¬ 
ported expenments -.T^nA 

This icscaicli was suppoited in pait by a giant riom WrA 
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(luced . bv cithei sttong external sttmiilatioii^ or by sccirtion of 
ccitain hoimoncs ” Sears, however, chose delibeiately not to 
investigate the pJienonier<oji furthei in his study of the cftect of optic 
lobe ablation 

Sears did not point out that his observations difteied in one chai- 
actcristlc (probably morr apparent than real) fiom those of the other 
worlccis who had investigated the dominant in frogs, todds, cats, 
and dogs The dominant of eailiei workers was obtained as rt le^ult 
of hoimic or of visceral afterent stimulation of centers in the neivous 
system Sears’ dominant was induced as a result of extnnal affetent 
siuiiiihfioii Tlic dominant of the cailici woikers evplaincd how 
the organization of pn'maiily unUatnedj tnheteiU lesponses took 
place The dominant described by Scais was a new, uidivuliial ac¬ 
quisition, a special (learned?) capacity of the particular animal, not 
of the species. Fuithcjmoic, In spite of tlie fact that cailicj M'Oikeis 
[Uflaiu! (7), Uebtotnsky (6)] had claimed "pcisistcncc^’ to be one 
of the chaiacteristics of the dominant, the new stimulus-response 
capacities m their studies persisted little if any longer tlian the pii- 
maiv stimulating agency, e.g., the hormones of visceial tensions The 
dominant obtained by Scars obviously persisted long after the stimu¬ 
lation souice, extcinal afferent stimulation had ceased, since gieat 
difficulty was encounteicd in '‘cxpcilmentally extinguishing'* these 
connections Seais’ work suggests and Giclhci’s woik pioves that 
dominants established by strong exteioccptive stimulation mAV jici- 
sist foi at least as long as most response pattcins acquued by paiied 
stimulation, 

C Subjects, Apparatus, Geni-ral Method 

Foity-ninc goldfish {Canassiiis auraiiis) weie used as subjects 
Between test periods these animals were kept, singly or in pans, in 
a sepaiate “home’' room m small glass containers 2.5x3,5x7 5 
inches in size The test chambci was a glass bowl 3 inches deep and 
12 inches square. Each of two opposite sides of the test chamber 
was lined witli a copper electrode, covered on the cxteiioi with ri 
piece of perforated cardboard which prevented the fish fiom making 
direct contact with the copper. 

Regular 110 volt alternating ciuient served as a curicnt souicc 


^Italics ours 
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and was led through two circuits, one containing a lesistance of 925 
ohms, tile othei a variable lesistance of 1-65,000,000 ohms The 
constant resistance piovided the unlearned stimulus and the vaiiable 
lesistance piovided one of the acquiicd stimuli An audio-vibiatory 
stimulus used as a second substitute stimulus was produced by an 
oscillatoi and amplifier which fed a loud speaker placed on the table 
back of tlic bowl ^ 

Tlie fish were tested once a day save duiing the retention peiiods 
and each fish was allowed sufficient tune after being biought fiom 
tlie living bowl to the test bowl to become adjusted to the new situa¬ 
tion Usually 5-10 minutes sufficed to produce a quiescent state 
Since the specific pioccduic vaiied in the diltcicnt part of tlic expeii- 
inent tins is biicfiy mentioned foi each part. 

D. Method, Results 

1. Foiinfiiton of Foitvard Conditioned Reflexes 

Foiw.ud conditioning was established by presenting the condi¬ 
tioned stinuilus (weak shock 01 vibialion) foi three seconds and im¬ 
mediately following with a stiong shock. Vniiable intervals, 
fluctuating up to 30 seconds aiound a 2-minute avciage, were al¬ 
lowed between successive trials This pioccdure was lepeated 10 
times pci day Fiom Day 2 on, the training pciiod was preceded by 
live retention tiials in which tlic conditioned stimulus alone was 
piesented 

Wheie shock was used as a conditioned stimulus in this test and 
in all subsequent tests a shock just stiong enough to elicit pectoral 
fin movements was employed This was determined by starting with 
approximately 1,000,000 ohms resistance and then giadually dc- 
cieasing the ohmage until pcctoial fin movementb appeared The 
ohmage was then inci eased and the point at whicli no movements 
appeared lecordcd The pioccduie was lepcated 3-4 times, the fish 
weic then isolated foi 24 hours and the threshold pieviously found, 
checked. This was lepealed foi 5-10 days until a tuie thicshold had 
been obtained 

The 1 espouse to the stiong shock was a violent stiuggling or 

“No atteinjit was made to determine whether oi not the stimuliis was a 
tiue auditoiy or vibratory stimulus, since this was not essential to the gen¬ 
eral plan of the cxpciiment 
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flight rc'sponse, and tlie conditioned lesponses to the conditioned 
btniiuli (ifiei tmiriing were siinilai in form though usually of less 
intensity Eveiy icsponse was lated foi intensit 5 ' on a 5-point scale. 

Conditioned responses were obtained in 11 fish In Tables 1 and 
2 the following foui measures are given {n) The nunibcj of tiials 

TABLE 1 


Forward Conditioninc in 11 Goldfish 
(Cf*—‘'liminar shock, »*stiQng” shock) 


FesIi 

No 

Ti IS 
h! CR 

Is required 

CiUettoit 

Trials before 
100% letention 

Maximum 

ictentiun 

111 days 

1 

2 

+6 

60 

7 

2 

16 

88 

110 

7 

3 

8 

20 

50 

7 

4 

21 

+9 

50 

7 

S 

15 

36 

70 

7 

6 

13 

27 

40 

7 

7 

IS 

38 

90 

7 

30 

7 

26 

100 

16 

31 

8 

29 

70 

16 

32 

+ 

16 

40 

16 

33 

9 

27 

60 

16 


10 7 

36 5 

67.2 

102 


‘Where nlibrevintions nrc used throughout (his popti CS — comlitionccl 
stimulus, US — iincoDditjoned stimulus, CR — conditioned resimnse, PCH 
= pseuda'COiiditioned stimulus, and PCR — pseudo conditioned icsponsc 


TABLE 2 


Forward CoNDirioNiNG in 6 Goldpish 
{CS —vibration, VS —strong shock) 


Fish 

No 

Trials 
ht CR 

required 

Criterion 

Trials befoi e 
100% retention 

Maxinuiin 
reteiuion 
in d.iys 

11 

9 

27 

70 

14 

12 

14 

68 

120 

14 

13 

5 

19 

60 

7 

14 

28 

57 

80 

7 

IS 

17 

79 

90 

3 

16 

41 

88 

too 

7 


17.3 

56 ^ 

86 6 

86 


bcfoie the appeaiance of the fiist conditioned icsponsc. {b) the 
number of trials befoie the appeaiance of five conditioned icsponscs 
in the 10 trials of a single test period, (c) the numbci of tiaming 
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trials befoic obtaining 100 pei cent retention for 24 houis (five con¬ 
ditioned lesponses in five tiials) and (rf) the maximum period of le- 
tention tihich was tested An aibitiary ciitcrion of three conditioned 
responses in five trials was followed heie 

Forward conditioning was established in all fish tested and the 
speed of leaining is in keeping with that found by other investigators 
(Scars, Fioloff) both in the number of trials before a single con¬ 
ditioned response appealed and the nurabei of trials befoie the re¬ 
sponse became stable and reliable. One characteristic deserves men¬ 
tion and tins is the appaient non-spccificity of the conditioned 
responses After tiaining, any slight noise oi jar seived frequently 
to produce fliglit resi>onscs even tliough the tiue conditioned icflex 
was not picsented. Fuitheimoie, aftci training had been established 
the threshold foi the CS of liminal shock became markedly lowcicd, 
as indicated by the fact tliat though many times the original amount 
of lesistaiice might be used, a stiong flight lesponsc would still be 
obtained 

2. Foun<Ttion of Backtvaid Conditioned Reflexes 
In the foimation of backward conditioned leflcxcs the uncon¬ 
ditioned stimulus of hminal shock was piescntcd as soon as the fish 
had become quiet, usimHj' in 20 to 30 seconds. T)ie results of tins 
test are picscnted in Table 3. Since the time interval vaued fiom 


TABLE 3 

Backward Conditioning in GouonsH 
{CS —“Iimiii.ll” shock, US —strong shock) 


Fish 

No 

Tiials 
Isl C-R 

lequired 

Cn'e>io/r 

Trials before 

100% retention 

20 

5 

115 

140 

21 

6 

134 

140 

22 

12 

12g 

130 

23 

9 

91 

140 


go 

1170 

137 5 


liial to tiial and since it was always longer than foi the foiwaid 
conditioning, a contiol foiwaid conditioning senes was tested in 
which foi evciy fish the time intciv.il between piescntation of the 
conditioned and unconditioned stimulus was matched for every tiial 
These icsults aic picscntcd in Table 4 

These icsults indicated that bacbiaid conditioned leflexes could 
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TABLE + 

CONTROLLBl) FORWARD COMDITIONIMC tN GOIDFISH 
{CS — “liromal” shock, US — stionj' iliock ) 



Fish 

No, 

Trials lequiicd 

JstC-R Cii’citan 

Trials before 

100% retention 


24 

JJ 

U 

40 


25 

6 

34 

60 


70 

14 

17 

50 


27 

8 

19 

30 



97 

24 0 

45 0 


appmently be formed but that they became stable only after a rela¬ 
tively long period of time. Since, however, Grethcr (4) had pie- 
viously shonn thii Ijackivard conditioned leflexet in monkej'j- rveic tn 
reality "pseudo-conditioncd” reflexes the same control was run for 
the goldfish that had previously been run for the monkevs, the con- 
tiol being described below. 


3. Foinia/ion of "Piettdo-GoudiUoned" Reflexes 

Pseudo-condicioiicd reflexes were obtained by presenting the stiong 
shock stimulii«3 independently of any other stimulus 10 times a day 
at irregular intervals varj'ing up to 30 second*? aiound a 2-miiiutc 
standard The previously indifterent stimulus wa*? then picsentcd 
five times and the responses were noted From the second day on, 
the previously indifterent stimulus was presented for five trials (nnd, 
of course, never reenforced), 10 training trials weie next given (the 
strong shock presented, but never paired with an indifferent stim¬ 
ulus), and then the oiiginallv indifferent stimulus was picsentcd five 
times. AH othei en'teria were the same as those used in the pre- 
viouslv dcbcribcd foiward conditioning experiments Two groups of 
four fish each were tested, the first group were “tiaincd" individu¬ 
ally. the second group were placed together in the bowl when the 
strong shocks were presented but were separated for the tests of ic- 
sponsivencss to the “limmal” shock. The results for these subjects 
arc given in Tables 5 and 6 

The results for pscudo-conditioning indicated tiiat ihe neiv stiin- 
ulus-respouse connections zveie fanned as lapidh without pairm? 
of stimuli as they we,e with pahniff of conditioued aud uncon¬ 
ditioned Furthermore, retention was at least as good for 

the pseudo-conditioned responses as for the conditioned j espouses. 
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TABLE 5 


PSHUDO-CONDITIONINO IN GOIDnSII, SUBJECTS TRAINED SEPARATELY 
(Pseiulo —CS — "liminar’ shock, US — strong shock) 


Fish 

Tual 

Is re(|uirc(l 

Trials before 

Maximum 

retention 

No 

Is/ OR 

Cl ltd ion 

100% retention 

in dav9 

100 

10 

20 

20 

21 

101 

10 

20 

30 

21 

102 

10 

10 

20 

21 

103 

10 

10 

20 

21 


10 0 

15.0 

27 S 

21 0 


TABLE 6 

PSEUDO-CONDinONINR IN GOLDFISH, SUBJECTS TRAINED IN A GROUP 
(Pseiido--C5 — “limmal" shock, US — strong shock) 


Fish 

No 

Ti lais required 
ht CR Crtti.iioti 

Trials before 
100% letcntion 

Maximum 
retention 
in days 

no 

10 

10 

20 

21 

111 

10 

20 

30 

21 

112 

10 

10 

20 

21 

113 

10 

10 

20 

21 


10 0 

12 5 

20 0 

210 


TlioiKjli not indicaicd in the two tables above a total of 40 strong 
sliock tiials were given Fiom the 20th trial on the fish became ex- 
ticmclv excitable and it was actually difficult to test for pseudo- 
conditioning. In all cases whcie tests could be earned out it was 
found that the Iimcn to shock was greatly depiessecl and that the very 
weakest shocks almost invaiiablv elicited a lesponse Actually there 
w.is indication that the pscudo-conclitioncd responses were formed 
moic rapidly than the conditioned responses and that the foimer weie 
more reliable and were bettei retained 

4. Non-Specifcity of Foiwaul OondUioued Responses to Modality 

of the CS 

Non-specifKity of fotwaid conditioned responses was measured by 
first testing for limens to botli sliock and vibratoiv stimuli (No 
limen foi tlie lattci was found even when the amplifier produced a 
vibiation of 128 dv/sec. at an amplitude of approximately 50 clcci- 
bcls.) Tiaining for forwaid conditioning was then earned out, 
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tile CS being a "limlnal sliock” and tlie US a stioiig shock, Non- 
specificity was tested by presenting a tone of 128 dv/scc with an 
intensity of about 30 dcubels. Spread of conditioning fiom “liniinar’ 
shock to vibration (a diftcient sense modality) is indicated m 
Table 7. 

TABLE 7 

Sl'RCAD OF CONDinONINC FROM ‘"LlMtUAL” SHOCk. JO AUftlO-VlIlRATOIiy 

Stimuli 



Trials for 

foiward 

Tiials before responses 


conditioning 

to audio-vibrntoiv stun- 

Fish 

“Limifin}” shock - 

— stiongsbotli. 

uli 


No. 

ht CR 

CtUerion 

hi CR 

Cl ileiioii 

301 

14 

A6 

20 

+9 

302 

22 

ift 

«? 

76 

303 

9 

40 

10 

48 

30+ 

13 

39 

20 

55 


14 5 

40 8 

22 5 

57 


5. Noii-Specificity of Pseiulo-Coiidtliontuff to Olfiei Modahttes 
Thm That of the US oi Related '‘Ltmmal" Shock PCS 

To show noii-specificity of pscudo*(onditioning, limens to both 
shock and vibiatoiy stimuli wcie first obtained, the results being the 
same ns in Section 4 above Ten stiong shocks a day wcie then given 
to foui fish foi five days At the end of each day’s tnnJs five "Jim- 
inal" shocks and five auditory stimuli weic piescnted As is indicated 
in Table 8 non-specificitv of pseudo-conditioning was clearly demon- 

TABLE « 


NoN-SPmnciTV OF PsEOWl-CONDlTlONlNO 


Fisli 

No 

Tjiafs before 
To "/minar 
IstPCR 

''pseiido-conditioncd'' responses 
shock To fiudio-vihrato, 

Critciion IstPCR 

appealed 
>y sinnultit 
Cntenon 

310 

311 

312 

313 

10 

20 

20 

10 

10 

20 

30 

20 

10 

10 

20 

10 

20 

10 

20 

20 


15 0 

20 0 

12 5 

17 5 


strated; the new stimulus ie<5ponse capacities appealed eailv wcie 
vcjy consistent, and the lesponscs were stiong Indeed, better pseudo- 
conditioned lesponscsweie obtained to the vibiatory stimulus than to 
the linnnal shock stimulus 
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6. Non-Sfienfiiity of Enviiojunent in tuhuh Foiwaul Covditwned 

RcKfiotises could be Elicited 

To clctciminc whcthci oi not the role of the tiaining environment 
i<? n factoi, (Ictoiniinnig or paitially dctcimimng the elicvtation of 
foimccl tonditioncrl icflexcs, .mdio-vibiatoiy conditioned reflexes 
wcie set lip m foui goldhsh m the training situation pieviously dc- 
sciihcd Aftci conditioned reflexes had been fiimlv established the 
conditioned stimulus was picsented to the animals when they weie 
in the "lionie” bowl both in the experimental and “home” room. 
These “home” bowls had been made as dissimilai to the expeiimental 
bowl as possible, being not only smaller in size but also oinamented 
with locks find weeds In all cases conditioned responses weie ob¬ 
tained, no app.ircnt diflwcncc being found between stjength and 
ficquency in any of the situations 

7. Non-Sfiecificily of the Enviioiinient ns a Fatioi in the Ehciiation 

of Psciido-Condiltoiied Responses 

I'lic effect of varying envuonments on pseudo-conditioncd reflexes 
was also icstcil, the conditions being similai to those of Section 6 
above, save foi the fact that the unconditioned stimulus (shock) and 
the (audio-vibiatory) pscudo-conditioncd stimulus were nevci paired 
Aftci pscudo-condiciontd icsponscs to audio-vibiatoiy stimuli had 
been foimed in foui goldfish they could he elicited m cithei the e\- 
pciiinental bowl oi the “home” bowl and in either the expeiimental 
loom or the “home’' lOom with equal ease No distinguishing clmi- 
acteiistics weic obseivcd In Gicthcis cxpeiimcnt on monkeys it 
should be noted tlie pseudo-cuiulitioiied icsponscs were specific to tlie 
total liaining situation 

E Summary and Conclusion 

1. Ilotli delayed and tiacc conditioned icflexes were established m 
the goldfish Aftci being fiimJv estabJisJicd these icsponscs weie quite 
stable and could be retained foi two weeks oi longei 

2 llackwaid conditioned icsponscs wcie appaiently firmly estab¬ 
lished in two 01 iliice times the numbci of tiials ncccssaiv for the 
foimatiuii of tlic foiwaid conditioned reflexes 

3 Pscudo-conditioncd icflexes, in which tlie unconditioned and 
“conditioned” stimuli wcie ncvei paiicd were also foimed in gold¬ 
fish These icflexes weie established as lapidly, if not more lapidly 
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than the true, foiwfiid conditioned lespoiises. Pscudo-coiulitioned 
responses once fiimly established were quite stable and were letained 
ior at least tince weeks, as long as or longer tlinn the forwaul con¬ 
ditioned responses 

4 Foiwaid conditioned responses arc not specific to the scnsoiy 
modality of the conditioned stimulus. Thus after the formation of 
a conditioned response in which a “liminal” shock was as'-ociated 
with a stiong shock, a pieviouslj' inadequate aiidio-vibratoiy stimulus 
also elicited a response. 

5 Pscudo-conditioning is not specific to the sensory modality of 
the unconditioned stimulus Thus after repeated strong sliocks both 
previously inadequate "limiiial” shocks and also audio-vlbrator} 
stimuli elicited pscudo-conditioncd responses 

6 Aftei botli conditioned and pscudo*conditioncd lesponscs have 
been foimcd they may be elicited in other environments than that of 
the environment m which the “Jeaining” took place. 
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THE TREATMENT OF ENURESIS BY THE CON¬ 
DITIONED REACTION TECHNIQUE* 

Depottmeut of Psychology, Northwestern Unwersiiy 


John J B. Morgan and Franccs J Witmer 


Enuresis may be {lefined as the condition in which there is a lack 
of voluntaiv control of mictuntion aftci the age when the habit nf 
voliintaiy contiol should have been established Most writers agiee 
that mlctin itinnal contiol should be learned not later than the third 
year aftei bntli 

The numbci of children who, accoiding to the three year stan- 
daid, aic enuictics vanes with the rcpoits of different investigators 
but, accoiding to a summary of such studies by Louttit (1) about 15 
to 20 per cent of chiUlien exhibit enuresis. 

A host of factois have been blamed foi enuresis. Some of the 
physical causes which have been cited aie. anatomical anomalies, 
local nutations, chionic inflammatoiy processes of the internal 
urinary icgions, glanilulat distuibances, diseases of the kidneys and 
uriimiy tiact, .ibnoimalitics in the chcmistiy of the urine or m tlic 
amount of mine secreted, nutiitional factors, diseases of the tonsils 
or adenoids, and dhcascs of the central ncivous system On the psy¬ 
chological side some of the causes named aie lack of pioper tiain- 
ing, the tendency of tlic child to sleep too soundly, feai, emotion.xl 
instability, the sense of failmc, lack of confidence, desire foi atten¬ 
tion, ovcitlcpcndcnce, jealousy, lack of intelligence, dreams, dchbciaie 
misconduct, and stubboinncss 

The methocK of ticatmcnt that have been picsciibed aic even moie 
diveise than the causal factois which have been suggested. These 
include (a) punishments, such as putting the offending child in a 
pcrambul.itoi .mil paiading him bcfoie his comiades as though he 
were a h.ihx’, oi hanging up his wet bedding so that all the neighbors 
may sec, {h) physical remedies, such as tonsilectomj', ciicumcision, 
distention of the bl.idder, nutiitional ticatmcnts, and stietching the 
anal sphinctei , (t) drugs, such as atrophinc, thyroxin, pituitary ex¬ 
tract, tcsticulai c\ti.ict, CcamphoT, belladonna, and phenobarbital, 

*Recoivo(l in iho liltlitorinl OOicc on August 15, 1938 
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{d) psychological icineclies, such as making the child take icsponsi- 
bility ^ol Ins own control, awarding stais on a chait toi diy night-,, 
giving the child suggestions, and getting the clnltl up at icgiilai intei- 
vals dining the night; {e) miscellaneous icinedies, snili as restiictioii 
of the fluid intake especially befoie letiiing, caieful selection of diet, 
cvercisiiig control of the sphincter (by tlie stait and stop technique 
as long as the urine lasts on any one inictiintioii), injections of stenle 
solutions, keeping chaits, avoidance of emotional excitement, clmnge 
of envliomcnt, elevating the foot of the bed, placing a tightly rolled 
tow’cl on the child so that he will be foiced to lie on Ins side, and 
making the child sleep on a haid m.ittiess. 

Most of the tlicoiics and methods of treatment place the blame 
(eithei tacitly oi openly) on the child himself This attitude tends 
to make the child develop a sense of guilt and is piohably responsible 
foi most of the conduct disorders and personality difficulties that aic 
so often found to accompany enuresis Instead of blaming the child 
when he docs not Icai n, it would seem wisci to blame oin education d 
piOLcdiircs A cleat cut analysis of the learning j>iohlcm involved 
should lead to the foimulation of a more successful method of te<ich- 
mg the child than anv of tliose methods mentioned above 

Any analysis should state cleaily just what the child should le.iin. 
Moat of the earlier methods sticsscd the need for lefiaining from 
mictuiition foi a longci or shoitci peiiod of time. The cliild was 
impiesscd Witii the fact that he must control hmisclf, A little leflec- 
tion will show that the objective of voluntaiy contiol and lestiaiiU is 
a iictitious objective It makes little diffcicncc lio^v long an iiUcival 
elapses between voidings One may uiinatc a dozen times a day and 
still keep dry, piovidcd he urinates at the proper place The objective 
should be to teach the cliild to get up (oi give the signal to someone 
else to get him up) and go to the urinal instead of wetting the bed 
Even if he lias some pliysical condition whidi makes him want lO 
uiinatc icpeatedly, he should be able to leain to get up and go to 
the urinal 

1 he tiaming that the cnuietic child needs has no immediate lela- 
tion to tlie amount of uiine passed, the number of uiinations pci unit 
of tune, nor the time of day oi night at which the uiinatioii occurs. 
Let us repeat, the only rational objective of the tiaiiung is to teach 
the child to uiinatc in the piopei place He should be taught to sub¬ 
stitute the uiinal for the bed as a place foi his toilet activities. 
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Mictuution in infancy and eaily childhood is a reflex process. 
The adequate stimulus for the opening of the sphincter is the pres- 
suie within the viscus. When this pressure is sufficiently lelicvcd by 
mictuiition, anotliei leflex piocess closes the sphinctei Both aie posi¬ 
tive pioccsses The cyclical cliaiactciistic of mictuiition comcs about 
as follorrs The beginnings of tension in the bladdei aie not suf¬ 
ficient to c.uise an opening of the sphinctci Instead, the tension must 
reach a ccitain thieshold intensity hefoic it become adequate to cause 
the leaction Having reached this point, theie is a satisfaction of 
the need, followed by a iclief from tension Thus there is a con¬ 
tinual sequence of building up of tension, lelease by satisfaction of 
the need, and iclaxation and relief fiom tension. 

How lb the child tiaincd'* Some wiitcis maintain that he must 
be taught to substitute conscious control for this reflex act How¬ 
ever, conscious contiol is a by-pioduct of a tiaimng procccluie which 
proceeds on a diftcicnt basis It is failuic to recognize this fact which 
leads to pcisistcnt enuicsis If the fiist learning is not accomplished 
easily, the adult is baffled, places the blame on tlie child, urges him to 
contiol himself, and sets up unfortunate and fearful attitudes which 
complicate lalhcr tlmii help iir the solution of the pioblcm 

The oidinaiv tiaining piocess, by means of which the average 
child successfully Icains the propei toilet habits, can be analyzed as 
a foini of conditioned ic.rction learning. The procedure usually be¬ 
gins by obsciving the oidmary rliythm of the child so that a guess 
can be made as to tlie time intervals between actions Just before it 
would be normal fm the legulai cycle to end in a reflex discliarge, 
the child is placed in a postuic which facilitates discharge After a 
few tiials the postuic becomes a substitute stimulus foi mictuiition in 
place of the visccial tension Having taught the child to urinate as 
a response to the posture, the paient or muse may repeat some word 
each time aftei the piocess of urination has begun This rvoid, after 
scveial repetitions in the proper mnnirci, becomes a signal for the 
child to use In othci woids, the bladder tension results m the use 
of the learned sign.il woid by the child instead of reflex micturition 
When tile child is old enough to take caic of himself, bladder ten¬ 
sion leads to walking to the uiinal without the use of any signal to 
anotlici to lielj) him 

When .1 child is properly trained, bladder tension will lead to 
walking movements almost unconsciously, oi to restlessness if he can- 
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not reach a toilet Anv good mother knows the symptoms of bladder 
tension She mav have a child out upon an cvpcdition of some sort 
and notice that lie becomes restless, standing fiist on one foot and 
then on tlie other The child himself may not be actually .iw.iic of 
his needs, but the obscivant mother senses them He has become so 
conditioned that the bladder tension stimulates him to incipient walk¬ 
ing movements Tlie impoitant dement m tins leainint^ is not that 
he has learned conscious self contiol, but that he lias learned the sub¬ 
stitute icsponse of going to the toilet. 

The same elements aie involved m tiaining the child to remain dry 
at night The child is taken up at some time dining the night which 
will anticipate liis action The propci training docs not stress the 
need for refraining foi urination through the night, but it does stress 
the substitution of a toilet action for bed wetting 

Hence, it follows that if the cnuietic child is to be cured the first 
step IS to get a stimulus which is adequate to get him out of bed and 
stait him for the toilet If this stimulus follows closely nftci the 
bladder tension, he can be taught to icspond to the bladder tension 
bv rising A gong was selected as a stimulus and signal for going lo 
the toilet 

The apparatus used to accomplish this puiposc is vciy simple, 
Under the child is placed a pad which is wiied in sucli a mnnnci that 
moistiiic will close an electric circuit, which, in turn, sets oft a louJ 
bell or a buzzer 

The airangcmcnt of the pad and the wiling is illiistiated tii the 
diagram (Figure 1) The pad is made up of thicc thicknesses of 
cloth, two of which ait wiicd and one left plain The cloth may be 
muslin, Indian head, soft cotton, oi linen* sonic fabiic that will 
readily absorb moistuie The uppci and lower laycts aie thicadecl 
with numbei 30 B & S guage baic coppci wiic. The wires in each 
of the uppei and lower lavcn, aie thicaded in paiallel lures about an 
inch apait and all the wires in one layer aie attached to a single Icnd- 
oft w ire The thice pieces of cloth are then placed together in such a 
mannei that the plain layer lies between the two wiicd layeis 
Furtheimore, the wires in the top layer aie auanged at right angles 
to those 111 the lowei lavei so that there will be a great niimbei of 
points wild c the wii es of the upper and lowei layei will be sepai ated 
only by the insulating middle layci. As soon as the middle layci 
becomes moist a contact will be formed between the top and bottom 
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Diaoram or Enuresis Pad and Connections 
The top layei of tlie pfiti (//) shows the aviics running hon^ontnlly, The 
miikllc layer of the pad, without wires, is shown folded back at D The 
bottom layci, with vviics iiinning veilically, is shown at C The wire fiom 
the bottom Inyci leads off from the pad at D to the switch F, then thioiigh 
the 45 volt Ii-b.itteiy to the iclav, retaining thiough E to the iead-off wuc 
to the top Invci of the pad When a connection is made ftom the top to the 
bottom layci of the pad, by means of moistuic, the lelay is operated, clos¬ 
ing the independent cnciiit at G mid ringing the bell The pad is tied to the 
bed by means of the tapes extending fiom the foui coincis 

laycis Tlic tA\o lead-off wires fiom the pad aic connected with a 
iclay thiou^h a 45 voli B-b.ittciy This iclay opeiatcs a bell circuit 
The only piccautions needed in setting the pad foi the night wcic 
to make suie that the pad was fastened sccuicly, that it was diy, and 
that the connections wcic all good Usually the bntteiies and bell 
wcie placed beneath the child’s bed 
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The iiistiuctions given to each child vveie kept vcrr ‘Simple It was 
calmly explained that the appaiatus was merely a device to help him 
wake up and go to tlie bathiooin when he had to uiinate He was 
told that when he staited to uiinate the bell would ring .mil that, 
when he heard this bell, he should get up immcdi.itelv, tliiow the 
switch to stop the bell, and go to the bathroom He should go to the 
bathioom, even though he imght thmk he liad finished urinating, and 
see that his bladtlci was as empty as he could make it Then he 
should come back, remove the wet pad and icplacc it with a div one, 
connect it and go to bed again If the child was too small to make 
the connections himself, a n«ise or attendant did this foi him 

Five cases of chronic enuresis were used in the oiigmal cxpciiinent 
Foui of them icsponded icnclily and Icaincd to get up and go to the 
toilet m place of uriiinting in the bed One subject Icni ned aftci five 
tri.ils, the second after foui, the thud aftci six, the foiiitli learned 
paitially after five tiials, but icquiied fouitccn for complete learn¬ 
ing TJic fifth cliild was found, aftci a biief trial, to liavc bhuklci 
trouble which lequncd medical care He was lemovetl fiom the 
home wheie tlie experiment was conducted and no fuithci oppoi- 
tunitv was given to give him further training 
While the number of subjects wcie few, the fact that nil except 
one, and that one a pathological case, icsponded so readily to tre.it- 
ment, is strong confiimation of the soundness of this method of edu¬ 
cation, The piimary putposc of this papci is to indicate the 
theoretical soundness of the principles involved- 

Since the inadequate stimulus should picccde tlie coiulitioncci 
{.timulus, our cxpeiimcnt is ideal foi establisliing a conditioned re¬ 
action, The bladder tension always preceded the ringing of the bell 
but by short enough interval foi the child to leain to respond to the 
intcinal stimuli without waiting to heat tlic bell ring 

One interesting tendency noted among the cliildrcn given this 
tr.iiniiig was the general impiovement in their peisonality and bc- 
bavioi One subject became neatei in her dress and appcar.uu.e 
Another was moie eagei to enter social activities and games Anotlici 
became much more lesponsible in his attitude Anotlici ivas icpoitoil 
to have become moie self-reliant and cagci to do things for himself 
These changes in personality chaiactciistics suggest that the symp¬ 
tomatic behavior so often found in enmctics is a secondary icsult of 
svrong training No attempt was made to coircct peisonality peculuu- 
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ities in this cxperuricnt. Enuiesis was merely regaided as a habit 
which could easily be replaced by another habit. 


Reference 

1 LourriT, C, M Clinical Psychology New York Harper, 1937 

Depmimeni of Psychology 
Nofihiuesioii Untveistty 
Evanston, Illinois 




The Journn! of Gpneitc Psychology, 1939, B5, 67-80 


A Sl'UDY OF THE DEVEI.OPMENT OF THE AIR- 
RIGHTING REFLEX IN CATS AND RAURITS^i 

Noiihtuesletn UHivcisity and Tafts College 


John Warkentin and Leonard Carmichael 


One of the piesciit wnteis lins piesented a note repoiting the 
history of the study of the ail-righting lesponse in cats and also 
giving some pieliminaiy data upon the development of this icsponse 
in ontogeny The reaclei is rcfeiicd to that paper (1) for intro¬ 
ductory details 

In the picscnt papci, n lepoit is piesented of an expeiimcntal study 
of the development of the capacity in young cats and inbbits to turn 
in the air and land on then feet when dropped fiom an inverted 
position The iclationship between the development of this lesponsc 
and the giowth of the functional visual mechanism is desciibed, An 
incidental note on tiic development of this response in j'oung guinea- 
pigs IS also presented 

A standard proccduic was used in the present study Tlie animals 
wcic suspended upside-down in a specully constructed double clamp 
appaiatus winch allowed nil four legs to be released simultaneously 
•Figure T sliows a diagiam of this apparatus The brief study re- 
feircd to above had demonstiatcd that it was viitunlly impossible to 
hold and release the animals satisfactoiily by merely giasping the 
legs with both hands In the picscnt appniatus, padded jaws weie 
piovided, arianged in such a way that the front legs weie held in 
one clamp and the hind legs in anothci When inseiting an animal 
into this holdei, the expciimcntei held the animal’s legs up into the 
jaws The expenmenter then put his foot on the lowei pedal which 
allowed a tension, sufficient to hold the legs, to be exeitcrl on the 
jaws of both clamps When the animal was to be released foi experi¬ 
mental study, It was then only necessaiy to give a shoit pull on the 
trip-coid, and all foui legs weie simultaneously and completely fieed 
from siippoit, thus stalling the animars fall This appaiatus piovcd 

*Rcccived in tlit Eijiloiial Ofiicc on August 27, 1938 

‘I'hesc expeiiinents were coiidiiclcd in the Lahoiatoiy of Psychology of 
the University of Rochcslci 
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FIGURE I 


vcrv satisfactory. It can be used by one cxpciimenici working alone. 

In addition to careful obseivations of the air-righting behavior of 
the animals noted above» motion pictuics were also taken of the ic* 
spouse. In making' these pictures, a Cine Kodak Special 16 mm. 
Cameia was used, set to 64 frames a second, the shuttei at the 
same time being set at onc-quartci normal opening, employing a lens 
stop of / 1 9 and three 1000-watt lamps fot illumination. The 
cameia was always at a constant distance from the animal. This pro- 
ceduic gave clcai pictuics, most eftcctively arresting the movements 
of the falling animals The .minials reported upon here were photo¬ 
graphed during ftom one to three drops each dav Caieful non- 
pliotogiaphic siipplcmentaiy records, based upon diiecL obseivation, 
were made of 10 additional drops per day of each animal. Daily 
weight iccords wcie also kept of all animals, and simultaneous ob¬ 
servations on the development of visual function were made as. de¬ 
scribed below. 

In the analysis of the moving-pictuic rccoids, the fii&t indication 
of any beginning of the true righting response was considcicd to be 
that diop in which the animal gave a clear-cut turning icaction of 
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Its head aftei it had fallen clear of the restraining jaws, followed by 
at least a slight twist of the entire bi<ichial region In direct, non- 
photogiaphic obseivations of aii-iighting, the fiist evidence of light 
ing which could be noted was taken to be a landing of the animal in 
a position so that the head and shouldets weic turned about the 
horizontal a\is to the extent of at least 180 degrees, while the pelvic 
region remained definitely letarded m this twisting movement These 
ciitciia were based on the analysis of the aii-tighting reaction pie- 
viously leportcd (1) 

The first good lighting (or “100% righting”) as analyzed fiom 
the motion-pictuie films was that m which the animal’s body had 
alieady assumed the normal iight-side up position and showed no 
significant twist out of this position at the tune when it touched 
tlic pillow, and fuithcr, that all four legs made a relatively simul¬ 
taneous contact with tlic piflow. In the case of non-photogiaphic 
obseivations at the time of diopping, such a pcifect landing was in- 
feiicd if the animal did not need to make any body adjustments after 
aiiiving on the pillow. 

Finally, an effort was made in the cinematographic analyses to 
determine the movement sequences by means of winch an animal can 
so rapidly tuin its body completely around in air Tlie standard drop 
of 30 cm u^ed in tins expenment takes only about one-quaitei of a 
second The method of analyzing the icsponscs involved m air-right- 
ing was to pioject the fiamcs one at a time, and then to trace the 
gross outlines of the animal in its various positions during the 30 cm. 
fall 

Experiments with Kittens 

Ten kittens taken from four different litters weie dioppcd 10 
times daily, beginning the first day after bath It was found that 
during the fiist four weeks of life, the kittens usually did not turn 
over duiing then fall thiough the an, but landed flat on then backs 
A summaiy of the time requiied at difteicnt ages to right on the 
pillow is given foi the ten kittens in Table 1. This lesponsc, while 
not an aii-iighting icsponse, is, as suggested m the work of Coionios 
(2), Windle .ind Giiflin (8), and one of the present wiiteis (1), 
piobably to be considered as at least one of the piccuisois of the 
capacity to light in an The letteis on the left maigin in the table 
identify tlie four Iitteis Each figiiie in the table itself indicates 
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TABLE 1 

Kitten RiciiriNc On a Suppoiit 


Ages are given m days Figures m the table itself refer to time in 
seconds which is leqiiired for animals to light themselves on the pillow 
support after falling on their backs 



Ages 

Ages 

Ages 

Ages 

Ages 

Ages 

Animnis 

1-S 

6-10 

1I-!S 

16-20 

21-25 

26-30 

1 

25 

2 6 

1 5 

1 0 

0 S 

06 

2 

2 3 

2 1 

IS 

OS 

0 6 

0 5 

Di~l 

25 

24 





fJd—l 

2 2 

2.2 

16 

1 S 

1 1 


3 

23 

20 

14 




4 

20 

20 





S. 

3 0 

2.6 

25 

2.4 

I 7 


7(1 — 1 

1 7 

1 5 

n 




2. 

20 

1 7 

1 + 

1.2 



4 

1 3 

1 7 

16 

1 1 




tJje iLvcinse etine in seconds needed by nnv one nnimni to mnlce a 
single rigliting icsponse on tlie pillow suppoit Unfoitiinatclv, it 
Was impossible to complete the study of all the animals because 
certain individual animals were saciificcd foi future neiiTohistological 
study 

Table 1 dcmonstiatcs that in kittens from 1 to 30 days of age, 
there is a gradual but definite decrease in the time necessary for 
lighting aftci the animal has landed on a suppoit in an inveited 
position, Dujjiig the period from I to 5 days, the average time for 
righting of this soit was 2.2 seconds for each icsponse, at 6 to 10 
(lays, the average time was 2 1 seconds. At the age of about 12 
days, kittens usually begin to show a marked increase in neuro¬ 
muscular codidination, and consequently, at ages between J1 and IS 
days, the time foi a righting icsponse is only 1 6 seconds on the 
avciage. At ages 16 to 20 days, the tune is 1 3 seconds, and at the 
ages of 21 to 25 davs, the average time foi righting is 1 I seconds 
lij' the age of 30 days, the kittens eithei light as tJiey fall tliiougli 
the an, 01 turn over immediately after landing on their backs as 
indicated by the average of righting time of 0 6 seconds 

As this giaclual mciease in agilitv of righting on a suppoit de 
velops, therefore the kittens now and then give evidence of the 
hrst bcginnuig of some incipient righting responses even a little be¬ 
fore actually landing on the pillow. Veiy giadually, these incom- 
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plotc lighting icspoiiscs become moxc rapid, until the animal lights 
coinpletelv in an. The hist evidence of the beginning of such an- 
nghting IS seen at the aveiage age of about 23^ days. 

Table 2 sliows the ages at which air-iighting was fiist seen to be- 

TAliLli 2 

KiTTPN RioiniNn Fai.t-ini. Rlh ex, or Air-Rk.iitino, as Orserved DmECTLV 
AND Also AS Studied ry Moving-Picture Amaiysis 
Figuies in tlie table inclicntc ages in days when the lespective criteria 
of pciformniKL were icachtd (10 drops per day) 


Animals 

Age at 
hi St evict 
of iigliting 

70% good 

rlghiing 

100% good 
righting 

Analyzed ft oin 
fiist evid, 
of righting 

the modules 
Good 
righting 

1 

21 

29 

33 



2 

21 

U 

4S 



1 

21 

30 

37 



—1 

27 

_ 

44 

28 

45 

2 

27 

— 

3g 

24 

44 

//a —1 

2S 


__ 

28 


5 

2% 

— 

— 

23 


Ja — \, 

21 

_ 


21 


4. 

21 

— 

— 

20 



gin, in the data column on the left As seen m the adjoining column 
to the light, 70 pei cent good righting (ic, seven good landings in 
10 (hops) was obscived at the age of about 31J4 days By the 
aveiage age of 40 daj-s, the kittens for the first time succeeded in 
landing squaielv with all foui feet during 10 successive drops. How- 
evci, even aftci this age, tlicie were occasions when the kittens failed 
to make a lighting response Uv the age of 60 days, they still did not 
right themselves m au nearly so icgularlv as does an adult cat. 

On the right side of Tabic 2, there aie also lesults Jeiivcd fiom 
tlie analysis of molion-pictuic film Foi this purpose, animals wcie 
photogiaplicd duiing at least one drop per day undei conditions de¬ 
scribed above A study of these films biought out tlic fact that even 
responses winch at the time looked like peifect iigliting to the oh- 
seivei may actually not have been quite complete However, there 
IS no maiked ilifteicnce between the lesults of motion-pictuie analysis 
and the .iges at which 10 seemingly pcifect diops weic executed by 
the animals on any one day 

It IS interesting to consider the tcmpoial relationship between the 
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appearance of air-iighting and the development of functional visual 
capacities in the same animals. During the course of the aii-iiglituig 
studies, an attempt was made to blindfold the animals, and in this 
way impaii the righting icsponse Tins effort gave cntiiely negative 
results, the kittens righting as well when blindfolded as they did 
noimally, no matter at what stage of development the blind was 
tried. 

However, it is possible to indicate a temporal lelationship between 
the attainment of good visual acuity and the appearance of fiist 
beginnings of .ur-iighting The method of determining the visual 
acuity of 3 'oung mammals has been reported in detail (7) This 
method depends on the fact that most animals will “pursue" witli 
head and eye movements the progicssion or movement of any gioss 
visual pattern in the immediate environment. This icsponsc was 
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Boginning of alr-rl^lng <K-9) 


FIGURE 2 
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ntilizecl undci laboiaCoiv condtHons The young animals vvete placed 
on a veiv small stationaiv platfoim located on the biightly ilhim- 
inated intenoi of a larger revolving cylinder The cylindei stood 
upright and earned black and white paper stupes on its inner sur¬ 
face These stupes were all of the same width at all times, but thi& 
width of all the stupes could be varied so as to present a very gioss 
or a vciy fine pattein The visual angles subtended for the cxpcii- 
mcntal animali by the stupes, which served as the basis of visual 
acuvtv dcteimmatiuns could be changed from 720' of aic to 360', 180', 
90', 43', and 11’ of aic. The finest stripes to which icsponses could 
be elicited arc taken as repicscnting an animal’s visual acuity 
Vaiiotis tempoial coiielations between diffcient increments of de¬ 
velopment could ttius be drawn. This has been done foi example »n 
Figure 2, whcic the doited-luic cuivc at the left icprcsents ages at 



D--D All lone vaatwle gone (rear veeeole) (II-IS) 

d -^ 100^ good air-righting (N’5) 


FIGURE 3 
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wli.cl, a visual acuity of 11' was shown by 25 kittens while the solid- 
hi'e curve with triangles delineates the ages at which an-lighting 
could first be seen to begin The median ages fol these two types of 
growth change, are quite sim'ilar, the median being 20 days for a 
Lual acuity of 11' and the median age fo. the beginning of aii- 
rightiilg being 21 day. This graph and Figuies 3 and 4 aie pei- 
ccntile graphs The percentiles are marked oft on the vertical axis on 
the left of each graph. The base line indicates age in dai'S as shown 

on the graphs , . . 

The rathci late appearance of 100 pei cent good lighting is pic- 
sented ill Figure 3 The curve at the left witli white squares stands 



RABBITS I All aninU 

» • Visual acuity of 720' of arc (N-SO) 

^ Bsginning of alr-rlghtlng (R«ll) 

•- —• Visual acuity of 11’ of aro (N-56) 
A-^ ICXJji good 8ir-*rlghtlng (n*IS) 


FIGURE 4 
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for the ages at whicli all lens blood vessels wetc completely gone in 
18 kittens TKe di'^appearance of blood vessels from the lenses of 
young mammals has been previously studied as a stage m visual de¬ 
velopment and has been lepoited earlier (7) The curve at the riglu 
with mangles indicates the ages at which five kittens showed 100 
pei cent good lighting The medians for these two developmental 
mciementi aie seven days apart, and the cuive of lens dealing is 
included simplv foi the sake of tempoial oiientation 

The conclusion mav he diawn from the data piesented above that 
aii-righting in kittens is not piimaiily a visually contiolled leaction 
in these animals, although the temporal lelation to good visual acuity 
suggests that vision may have some facilitating effect 

Experiments with Rabbits 

The appeainnce of the aii>iightiiig reflex was studied m 18 young 
labbits, including both pigmented and albino animals, The pioblcm 
setting was analogous to that just described foi kittens Again each 
inimal was dropped 10 times daily Cmcmatogiapliic records were 
taken of some of these animals as m the case of the kitten-fallmg 
cxpcnmciU The obscivational data on labbits are piesented m Table 
3 Refeience to this table will show that in the labbits studied, 
the fiist evidence of air-iighting appealed at ages langing fiom 
10 to 14 days, while 100 per cent good lighting appealed at ages 
langing fiom 15 to 26 days The table fuithcr shows that appai- 
ently the gestation pciiod of the animals does not have as much in 
fluence on the age of aii-iightmg as do othei piesumably liercditaiy 
deteiminants, the latter fact being indicated by litter compaiisons 
A piclimmaiv hypothesis that body weight might be impoitant as a 
determinant of age of an-nghting is probably made unlikely by the 
study of the weights given in the column to the light, which gives the 
weight in gi ams of each animal at the typical age of 12 days. Weight-, 
at othei ages confirm this obscivation (7) 

The relation between the giowtii of aii-nghting and the giowlh 
of visual acuity is shonn in Figuie 4 The two cuives with black dots 
represent visu.il acuities of 720* and 11* respectively, fiom left to 
light. The t\vo cuives with tiiangles lepicscnt an-iighting, the solid- 
line cuive indicating ages at which the first beginnings of au-iighting 
weie noticed, and the bioken-lme cuive delineating ages at which 
100 pei cent good lighting could first be obseived It is inteiesting 
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TABLE 3 

AiR-RiGiiriNC IN BADiins AS OnstRYEO Directly 
T he figure., .n the table indicate ages .n da>s when the respective enter,a 
ware ,eacl,ed (10 d.op, per ^ “• «■' "B' 

nf 12 davs. and the gestation periods, aie separately indicntcd__ 


Age at 
first cvid 

Animals of lighting 


70% good 100% good 
righting riglittng 


Weight in 
gm at age 
of 12 days 


jVfl — 


3 

5 


14 


Ifi 

1& 


21 
20 
I 4 



18S 

162 

1 OS 
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AGE lO DAYS 

AGE 13 DAYS 

AGE OF 20 DAYS 


' 


■ H 


- '■ cs 

• B 

• ^ 


■ 






■ & 


■ ^ 

■ ^ 


• ^ 



• ^ 



• o 


FIGURE S 

Diflgriims of movement sequences duiing falling m a voung rnbbit at tluee 
different ages, 10 days, 13 days, and 20 days Not every frame is shown 
The flames represented aie niimUcred at the left of eadi diagram, the 
niimbeung foi each falling sequence beginning witli “Frame No T' as the 
last frame before the jaws opened. Since the film was photographed at the 
rate of 6+ fiames per second, and the exposiue per frame was about 2 
sigma, the time iiiteival fiom one frame to the next was roughly IS sigma 
All the diagrams are drawn to the same scale, hence the animal is larger 
at the latei ages because of normal gam in size and weight during the 
days rcpiescnted 


righting response This figure may be taken as typical of many 
hundreds of photographed sequences piepared in this study. It should 
be emphasized that the responses shown m this diagram aie typical 
but that theie are many minor variations in othei sequences which 
might have been selected for piesentation The pattcin of air- 
rightmg in the case of kittens is in ceitain minoi respects diffcicnt 
from tliat shown here for the rabbit 

The exact movement sequences which the animals perfoim as they 
fall tlirough tlie air during approximately one-quaiter second are of 
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jnteiwt in seveial respects. The problem of just how animal can 
turn its body completely over in air without any previous impetus 
to do tins trick has long been puzzling In this connection, the very 
fast icaction time is of inteiest, and the question of how tins vc«y 
complex leflex or succession of reflexes is initiated so lapidly upon 
icLease of the animal may justify detailed study. Finally, to tlie 
knowledge of the wiiters, thn report constitutes the hist picscnt.i- 
tioii of tliagiams to illustiatc the nature of tlie genetic development 
of the aii-i Ightiiig lesponsc in j'oung mammals 

Diagrams such as Figme 5 wcie seemed by tiacing the individual 
frames of motion-picture filnn taken at the rate of 64 fiames per 
second. Three ages weie .iihitfaiily cJioseii as representative nf 
certain stages in air-nghtmg development in the paiticulai labbit 
pictured here 10 days, when no air-righting could be detected; 13 
days, when theie was some indication of air-ngJiting, and 20 days, 
when this rabbit righted perfectly in air It will be seen that appiox- 
iinatcly 18 to 20 frames show the complete sequence of events, be¬ 
ginning with “Frame 1“ as the one bcfoic the appniatus jaivb 
opened and ending witli “Frame 18“ or whatcvci t)ic last frame is 
as the one wlicre the rabbit lands on the pillow suppoit. Not all 
flames aic depicted in each of the three sequences, and the fiames 
shown are numbered to the left of each diagiam. Knowing tlie speed 
of the film and tlie numbei of the frames, it is possible to compute 
the time elapsing between different aspects of the aii-iighling se¬ 
quence 

In a rather general way, with the temporal clement vciv loughly 
indicated, these sequences may be described in ihe following inannci 
At the age of 10 days, no air-nghting at all is observed Aftci the 
appaiatus jaivs open suddenly and release the ariimal, the animal 
seems to show a definite body extension Witlim about 90 sigm.i, 
this initial extension gives way to a flexion of the entlie bodv, lasting 
for about 100 sigma Then follows anotlici extensioa which continues 
for the remainder of the drop Thiougli most of this diop, tlie 
animal's body forms somewhat of a “ciesccnt” with the concave 
side up 

At the age of 13 days, this labbit shows a pattern of movements 
very similar to those at 10 days, but now some slight tinning occuis 
during the drop through the air. Iinnicdiatcly after heiiig leleascd 
from the apparatus, the animal now shows an extension of tlie boily 
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foi about 70 sigma, theu a flexion foi about 70 sigma, then an exten¬ 
sion ■winch continues for the lemamdci of the drop. It is probably 
significant that in tlie couise of tins extension the animars body 
again foims a kind of “descent,” this time with the concavity down¬ 
wards It seems that the first appearance of aii-iiglitmg is associated 
with this assumption of a ctescent with concave side down In this 
paiticular diop, the animal is turning toward the riglit The fore 
part of the body is the fiist to turn, then it seems to turn back 
slightly while the hind legs aie turned towaid the light At this 
point in the sequence the animal lands As vet, the movements in¬ 
volved m righting occur only aftci considerable initial latency com¬ 
pared with the speed of icaction at later ages 
When the paiciculai animal pictuicd here was 20 days old, it gave 
a perfect righting icsponsc in about 200 sigma The animal turned 
over towaid the light, and the sequence of movements was some¬ 
what as follows Fust theie occurs a turn of the licad to the right 
and a general body extension followed by a turn of the shoulder 
girdle to the iiglit and an extensor aichiiig of the back. Then, while 
the back arches yet raoic, the foie-fcct and head tuin somewhat back 
to the left as the Iiind-feet turn to the light This bungs the bodv 
into a latcial position, and botli the foie and limd pnits of the body 
turn definitely down so that the animal's shape cleaily resembles a 
half moon with the concavity downwaids. Following the pievious 
extension of the legs, there is now beginning a complete flexion The 
fiont legs are flexed fiist, then the head is moved towaid the chest, 
following which the hind legs aie flexed By this time the animal 
is turned entiicly right-sidc up, and the lemainder of the diop is 
marked by a gencial extension again By the time the animal lands, 
it has even “oveishot” somewhat, and is a little more than completely 
turned aiound Summarizing this paiticulai diop as was done 
willi the othcis, it is found that the initial extension lasted for only 
about 40 sigma, the consequent flexion of the bodv took about 140 
sigma (duiing which almost all the lighting occuiicd), and the 
final extension continued for the rest of the time 

It IS perhaps of some interest that m all these sequences, some of 
the same basic movement elements appear* Theie is first an initial 
extension, then a general body flexion, followed by anothei body 
extension One notable difference between the non-iightmg and the 
righting stage might be that before the animal rights in air, its body 
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foiiii's a ciesccnt with the concavitv upwardf while after aii-nghting 
hns appeared, the body of the annual forms a crescent vv^ith the con¬ 
cavity downward during the diop 

It may be noted heie as a result of some picliininary ohscivatioiis 
that apparently tliere is gieat variability in ihe time of the clcvcloji- 
ment of the air-ngiitiiig response m newboin guinea-pigs. In ccitain 
animals, the capacity seemed to be present on tlie first day of birth; 
in others, the icsponse did not develop to its maximal foim until 
much later, 
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EXPRESSED WISHES OF ELDERLY PERSONS, COL¬ 
LEGE MEN, AND BIRTHDAY WISHES OF 
FIRST GRADE CHILDREN*^ 

Dep/tHmcnl of EHucaliaii, Ilutilet College 


Frank T Wilson 


Tlie studies icpoited hcicin aic, in themselves, quite iiifidequatc, 
but ofter interesting compnusons with data alicady published re- 
g.iiding wishes of students and ehildicn (1, 3). 

A Wishes of Elderly Persons 

Two gioups of men and women contributed to tins pait of the 
lepoit One was a gioup of 55 peisons laaging in age fiom 65 to 
75 years, called the chaiUy gioiip because all weic recipients of 
governmental relief TIu'* relief was very small, being granted foi 
necessities only They all lived in the same neighboihood in Brook¬ 
lyn, New Yoik, and mav be desciibcd as follows Men 31, women 
24; white 52, ncgio 3, Jewish 36, German 7, lush 6, African 3, 
English 2, Scotch 1, maiiicd 31, widowed 21, scpaiated 1, single 2 

The othei gioup was composed of 48 people, living m four homes 
for the aged, and called the faytno gioiip because each liad paid fees 
tanging fiom $300 to $600 foi peimanent residence in the homes 
They had been icqmied, also, to fuinish cliaiactei icfeicnces This 
gioup may be desciibcd as follows Men 15, women 33, white, all. 
Amciican 46, English 2, manied 20, widowed 6, single 22, Episco¬ 
palian 31, Piesbytciian 5, Methodist 4, Luthcian 8, Ages laiiged 
fiom 60 to 96 yenis 

A considerable degicc of quality of diftcrence distinguished the 
two gioups In a gcncial wav the chaiitv gioup was financially 
pool and piobably cultuiallv and socially undei-piivilegccl, doubt- 

"Kectived in the Eclitonnl Ofhcc on August 27, 193S 

'Parts I and 2 of the study were made pnssiMe thinngh the efForts of 
students in two classes in social psvelioloi?v in the evening sessions of Iliintci 
College, New York Cily Pnit 3 was made nvailalilc thiougli the cniiiiesy 
of Miss Agnes Hiiikc, teacher of Grade 1, Iloiacc Mann School 

Pieparcd with the assistance of U S \V P A Piojtct No 65-97-295, 
Sub 25 
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less a lifc-long condition ioi most of them. The picporulciance of 
Jewish faith was also founti in this group only. The age range was 
much smaller foi this gioup than foi the other The paying gioiip 
was peihaps moie liomogeneoiis than the othci except in .ige. All 
were Piotcstants, all but two Ainciicans and most impoitant of all, 
all came fiom the moic favoied socio-economic levels of the New 
Yoik population Hccaiise of the maikcd diffeicnccs m the two 
gioups the data foi each aie given sepaiatcly as well as being com¬ 
bined 

The pioceduic for gatheiing the inlormation was substantially 
the same as that used in the former studies Each pcison expicsscd 
first, second, and thud wishes which he oi she would like most to 
have lealizcd. Tliesc wishes tvcrc then classi/icd according tv Jcr.siJd’s 
categories, except that an additional heading was piovided, No 
XXll, Special Fittme Benefits foi Self. 

TABLE 1 


Detaueo Wishes of Elocriv Groui’S 




Order of Wishes 




1st 

2nd 

3rd 

T'otfil 


Vg. Cli 

Pr Ch 

Pr Ch 

Pr Ch* 

l~~-Spceijic uinleiiel ob}ecls 





(ind possessions 





1 

toys 





P 2 

clothes 

3 



3 

P 3. 

food (1), cigars (i) 

( 



6 

11 4 

small boat, atiiomobile 

1 2 

I 

2 

4 2 

11 5. 

permitted to have a cat 



I 

1 

u 6 

nice summet home, home 






in country 

1 

1 

1 

3 

11 

live in country, in mts 

I 


1 

2 

11 

cottage near seashore 


1 


1 

11 

gaidcii of own, 
money for farm 


1 

1 

2 


Totals 




13 11 


Per cent 




9 1 6 7 

11 —Muney mul wealth 





u 7 

money 


1 14 

17 

1 31 

S. 

wealth 





11 

have good income, 
iinancial independence 

1 

2 


3 


Totals 




4 31 


Per cent 




2 a 18 8 
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TABLE 1 (_continHefi) 




Order of Wishes 





1st 

2nd 

3rd 

Total 



PR Ch 

Pg Ch 

Pg Ch 

Pr 

Ch* 

III —Good living ijuntteis 






u 9 

(letter home 

3 




3 

U 

home of my own 


1 


1 



Totals 




1 

3 


Per cent 




07 

1 8 

IV— Iilivities, sfxnls, diveisions 






ulO 

good libiniv. large libi: 

aiy 

1 

2 

3 


11 

spoils 






pl2, 

victioln, movies 

2 




2 

P 

radio 

1 


1 

1 

1 

P 

theatic 

4 




4 

u 

season pass to opcin 

1 



1 


P 

entciininment 


1 

4 


S 

Mis 

vacaDott in south 

1 




1 

iil4 

travel 


2 

2 


4 

11 

travel U S 

I 


2 

2 

1 

u 

travel tn F.iiiope, 
England, world 

3 


1 

4 


u 

live abroad, England 



2 

2 


15 

occasions 






16 

paities 






17. 

tasks and undeitalcmgs 







Totals 




13 

18 


Pei cent 




9 1 

10 9 

V —Oppoi tiiiitticf and accoinp- 






hshments 






IS 

gpccilic ediie (exer 







music) 






19 

music 






20 

personal accomplish- 







ments 






u 

sell ray book, play, 







invention 



3 

3 



Total 




3 

0 


Per cent 




2 1 

0 

\\—Have 

rt vocation 






i22. 

teacher (2), priest (1) 

3 




3 

23 

be big, independent 







Total 




0 

3 


Pci cent 




0 

1 8 


*Pg =PayinK group 
Ch =Charity gioup 
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Older 

of Wislics 




1st 

2n<l 3rtl 

Total 


Fg Ch 

Pb' Ch Fg CIt 

I'K 

CIi * 

VII— Be biifflil 



0 

0 

24 intclligciit 



Vlir— Jlfatfil self-imfmwMrnl 



0 

0 

25 personality, poise, etc. 



IX— Improved /personal appi/it- 





time 



1 


i26 ioiriig and prelty agltn 

J 


0 

Per cent 



07 

X— Pies(i(/r, adventme 





uZ7 piestige 


1 2 


3 

1 iie actress, singei 

2 



2 

Toial 



0 

S 

Pei cent 



0 

3 0 

XI— SiipiiZ/Kdi/ral pooiv 



0 


29 magic powers 



0 

XII— ffnve baby, siNiiitj 





t30. son, adnptcd child a< 

1 


1 


hushand desired 

J 


1 


Total 



2 

0 

Pci cent 



1 I 

0 

XIII—Tfl be maned 





nil be married, remained 

+ 

2 1 1 

2 

6 

32 )«\c and be loved 





Total 



2 

c 

Per cent 



1 4 

36 

XIV Rtrla/ives never die 





i3 3 wife never Hie 


1 

1 


1 dniightci, relatives 





alive 

2 

3 

5 


i'otal 



fi 

0 

Per cent 



42 

0 


'X.V"Coiiipa>ihmjhip 

p34 companunisliip 
p35 marc friends, more 
companionship 
p bct(ei socinl life 


2 10 8 20 

3 1 ‘V 

1 1 


Totnl 
Per cent 


5 20 
3 5 J2 1 
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TABLE 1 (continued) 




Oidci 

1st 

Pg Ch 

of Wishes 

2nd 3id 

Pg Ch Pg Ch 

Total 

Pg Ch-* 

XVI —Relief fioiii initatioiis, etc 




36 

relief ftoin duties 




ii37 

physical pnin 

1 

1 

2 

38, 

iinaf^iuniy conditions 





Total 



2 0 


Per cent 



1 4 0 

XVII —Specific benefits, pnienh 




find f elalives 




u 

help Gracie 

1 


1 

p39 

welfare of childien, 





Rranclchiidien 

1 

5 8 

11- 

u 

money for relatives 

1 

+ 

5 

40 

icleascs 





Total 



S 15 


Pci cent 



3 5 9 1 


XVin —Geuaal inclusive benefits 
• foi self 


41. 

general henefits 





P 

aluA>s do God’s will 


2 

2 


p42 

health, happiness, health 






fc happiness, etc 

14 

17 

9 

40 

P 

1 

health for myself, good 
health, etc 

health remain ns it is 

6 

4 

10 



foi next 20 >cnrs 

1 


1 


1 

never gel feeble 

1 


1 


1 

live foitver 

I 

1 

2 


P 

ilori’t hecoinc blind 

1 


1 


P 

not die for 10 yeais 


1 

1 


P 

aUvavs he .is happy 

1 


1 


P 

peace of mind, peace 

3 

1 

4 1 

7 

1’ 

happiness rest of life 


1 

1 


u 

living sMth family again 


I 

1 


P 

always be loved by those 






close to me 


1 

1 


« 

ssere not m a home 


2 

2 



Total 



25 

47 


Per cent 



17 + 28 S 

XIX —Geiinnl communities 





foi 

self 





43 

lemove all obstacles 





44 

nevei be pooi 






Total 



0 

0 
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TABLE 1 {conUtnifJ) 


Order of Wishes 

1 st 2nd 3id Total 
Pg, Ch Pg Ch Pg Ch Pg Cli • 


XX —Gejicial bene^ti fur teh- 






Uves 






p+S 

health for sister, family 

2 


1 

3 


p 

health for husband, self 

1 



1 


p 

gen’l benefits for fam, 







rel, 


1 

I 

2 


(1 

health for son 

2 




2 


Total 




6 

2 


Pei cent 




42 

12 

XXI —General httiefils for olfien, 






hhilanihroPic, eh. 






+6 

release from bad people 






+7 

gcii'l bciicrus to others 






u 

achieve something to bene* 







fit mankind 

I 



L 


i 

eternal life 

1 



1 


i 

ivorid without sickness 

I 



1 


u 

more opportunity to do 







good 


2 


2 



help others less fortunate 


3 


3 


U 

more money with which to 







help people 



1 

1 


P 

education of (he masses 



1 

1 


u-4-9 

end of war 


3 

4 

+ 

3 

P 

end of depression 



1 

1 



Tefal 





3 


Per cent 




lOS 

1 8 

XXII —Special fuiure beiiefilt for 






iSO 

live life, youth 







over again 

3 

2 1 


S 

1 

1 

were 20 again 



1 

1 


{ 

hau married, had fatnily 


1 


1 


1 

eternni youth 


1 


1 


i 

had traveled when 







younger 



1 

1 


p51. 

easy death 

2 

2 

3 

7 


P 

die soon 

2 



2 


P 

die in sleep 

2 


1 

3 


P 

don’t die of heart attack 

2 



2 


P 

Overture to Tannhauier 







be played at my 







funeral 


1 




P 

Won’t die before I finish 







my stoiy 

_ 

1 


1 
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TABLE ] (continueil) 



Older 

of Wishes 



1st 

2nd 

3rcl 

Total 


PR Ch 

Pg Cli 

Pk Ch 

Pg, Ch* 

1)52 

die & joiH clear husband. 





see dear ones in Heaven 2 


1 

3 

P 

meet mv Maker today 1 



1 

u 

be alive when Chiist 





comes to earth again 1 



1 

P 

go to heaven 

2 

1 

3 

P 

know my relatives in 





Heaven 

1 


1 

11 

wife, husband (t I 





the together 

2 

1 

3 

u 

never live to sec wife 





die 


1 

1 

p 

be bulled with mother 


1 

1 

p 

some of family with me 





when I die 


1 

1 


Total 



40 1 


Per cent 



28 0 0 6 


Gland Totals 47 55 

48 55 

4S 55 

143 165 


Total pei cent 



100 3 99 9 


Two comparative tables present the classifications of the wishes 
of these eldcily groups Table 1 shows in detail the three wishes 
of each group accoidmg to the complete classification. Unfortunately 
only the fiist wishes of the chanty gionp can be given in full detail, 
since the rcportei for that group gave the second and third wishes 
hy main classifications rather than sepaiately This accounts for the 
larger niimbeis in Table 1 for the 2nd and 3rd wishes of the chanty 
group The first wishes of this gioup, howcvei, and all the wishes 
of the other gioup aic given in full detail. The woiding in the 
tabic preserves the essential ideas and ficquently tlie peculiar cx- 
picssions of the subjects m specific and qualitative ways which arc 
lost in the main categories Foi example, undei Heading I. Specific 
Maid ml Objects and Possessions tlic tabic shows that three of the 
paying group wished, respectively, for a small boat, summer and 
countiy homes, while of the chaiity gioup 3 desiied clothes, 1 fond, 
5 cigars, and 2 automobiles, before anything else 

The table also gives the percentages of each group’s wishes for 
the 22 mam categoiies in terms of the total number of wishes made 
by eacli Fiom these pcicentages the following comparisons may be 
made 
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I_The ciiarity group ctpiessed more wislies for 

XVIII, general benthts for self 

XV, componionshjp 

XVII, specific bcneJils to relatives 

IV, 12 entertainment, radio, etc 


28 

17 1 % 
12 1 % 
} S% 
9 1% 
3 5% 
7 3% 
i 4% 


I, spccihc material objects and |io‘*scisions 
(as shown by hist wishes, wlucli only wcie 


given foi the cliaritv group) 

2—The paying group c^rpiesscd moic wishes for 


20 

69r 


XXII, spccinl fiitme benehts for self 

XXI, plillanthiopic, ea 

XX, general benefits to relatives 

XIV, childien and other deceased relatives 
living 

IV, 10 booths 


28 0% 

10 S% 
1 

4 2'‘/r 
1 ?% 

4 2% 
0 0 % 
2 0 % 


that itv 
paying 
• li.u ily 
payiiiR 
dial itv 
paying 
dim Ily 
paying 


cliantv 

paving 

paying 

clinrity 

paying 

cliantv 

paying 

tlinruy 

pajini; 
dial ity 
poyms 
dianty 


The clisiutv gioup seems to have been chaiacteriAcU by spcLiat 
iiiteicsts in iniiTiGHiate coiicictc benefits, such ns iicaltli mul h.ippi- 
iicss, rcUtives (who, if blest, would piobably help the .ifrintr kin), 
companions to checi, entcrtmiiments and divcisions, and cientvuc 
pteasuics nncl comfoits That is, these poisons seemed laitiely de¬ 
pendent upon then I'mmcdiatc eiiviionmcnts fot satisfactions .utd 
pleasures The paying group seemed to be cluuacteiizcd bv sju'cial 
interests in their future cxpeiienccs, both woihlly and heavcnlv, 
and 111 philanthropic affaiis. Those chaiactciistics of the two mtnip-. 
were piobably, witli the exception of uitcicsts in futiiie spcci.il bene¬ 
fits, not altogethei new to the individuals in thcgioujis nor pcciiliai 
to tlieu time of life Probably m the mam, the individu.ils of e.ich 
gjouj) had long shown much the s.unc mteicsts in life that thei’ 
did when as elderly people they weie asked to cxpicss tlieu tlucr 
mam wishes Tlie undeiprivileged gioup aic usunllv found to be 
pieocciipied with immediate interests and dependent upon tlicii en¬ 
vironment i.tthei than upon resoiiiccs within tliemselvcs fot tlirir 
satisfactions The moie fortunate gioups, pcihaps liec.ui-c im¬ 
mediate needs are moic gcncrouslv piovidcd, have iiitncsts hevond 
the present and concrete, and have developed svithin thomsolvos 
icsouices foi lealizuig thou gicatest satisfactions. 
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TABLE 2 


CoNDcNacD Comparison or Groups by Pprccniaops 


Number 

Pay 

48 

Elderly 

Char 

55 

Total 

103 

Women 

students 

129 

Childien 
11-12 5-6 

100 100 

Specific objects, possessions 
k activities (I, III, IV) 

18 9 

194 

19 1 

14 6 

27 

62 

Money, wealth (II) 

28 

18 8 

11 1 

14 8 

6 

5 

Opportunities & Accomplish¬ 
ments, Improvements (V, 
VII, VIII, IX, X, XI) 

28 

3 

29 

11 S 

8 

5 

Vocation (VI) 

0 

1 8 

1 0 

17 2 

6 

4 

Companionship, relatives & 
friends (XII, XIV, XV) 

9 1 

121 

10 7 

7,3 

15 

8 

Maniage (XIII) 

1 4 

3 6 

26 

89 

2 

1 

Benefits for self (XVI) 
XVIII, XIX) 

19 1 

28 5 

24 3 

11 2 

7 

5 

Specific Benefits for self 

(XXII) 

28 

06 

13 3 

0 

0 

0 

Benefits for relatives 
(XVII, XX) 

77 

10 3 

91 

5 5 

15 

3 

Philanthropic, etc (XXI) 

10 S 

1 8 

58 

8 1 

13 

5 

Total 

100 3 

99 9 

100 2 

99 I 

99 

98 


Table 2 compaies tlic wishes of these two gioups, both sepaiately 
and combined, with the wishes of a gtoup of 129 college women 
suidcnts, 100 11-12-Yeai old and 100 5-6-Ycar old bovs and gv\ls, 
accoicling to a combination of the classificatory categories The fol¬ 
lowing difteienccs between the student and eldeilv gioups aic sug¬ 


gestive 

\~The sludents had more ivishes fo> 

V, VII, Vin, IX, niid X, opportunUie<>,ll S% 


accomplishmentb, impiovements, 
and prestige 2 9% 

VI. Vocational interests 17 2% 

10 % 

Xin, marriage 8 9% 

2 €% 

lompaicd ’imth the chanty group only, fot 

XXI, philanthropic 8 1% 

18 % 

lOiiipared ivifh the paying gtotip only 

IT, money and wealth 14 8% 

2 8 % 

2 —The elderly had more for 

XVI, XVIII, XIX benefits for self, 28 S% 

especially the chanty group 19 1% 

112 % 


students 

elderly 

Students 

elderly 

students 

eldcily 

students 
eldeilj, chanty 

students 
eldeilv, paying 

chanty group 
paving gioiip 
students 
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yVll XX, benefits for relatives, 
especially the chanty gioup 


10 3% chanty group 
7.0% i>*tyii’S g'oup 
S 5% stiuleiUs 


iossil/ly , 19 1% chleily group a 

1, in, IV, po.sess.on. »■=- sludcnt, 

relatives, friends • 

,~TI,c pcm ,.o.t ./ 

XVII, XX, .O rria.™ ^4 Sm, 

XXI, pl,.l.n.l.rop,c, etc. '$ g SK,"'”"’ 

XII, XIV, XV, coa.pao«.l.ip. » 1% Wj-'F 

+_T*. «• 

i.r.......... o‘| 

CmPansiM ol the Meily ymipi lli> M,U,» 

ihotos . . 

Tendencies »« similarUy in 

V, VII, VILI, IX, X, opportunities, 

accomplislitnents, improvements 
and ptcsiige 

VI, vocational affaiis 


old 


2 97o cldcily fiioiips 

8 0 % 11*12 yi old 
5 0% 5 6 vr, 

1 0% elderly 
60% 11-12 yi 
+ 0% 5-6 yr 

2 6% cUleily 
2 0 % n -12 yi 

1 0% 5-6 yt 


old 
old 

XIII, mR,r,ag. \tt M 

old 

/// ilm case of the paying gtouP only, as to. 

II, mJ, ,nd ......I. 

5 0% 5-6 yr old 

III (he case of the faying and 11-12 yr old gtouPs, as to 

XXI, Ijlnlanthropic interests 10 S% paying group 

13-0% 11*12 yr old 

in tile one respect of wishes foi corop^niotisUip all gioups sliowed 
about the same considerable mteiests, tlic pctccntagcs tunning 9 1, 
12.1, 10 7, 7.3, 15 and 8 for the six groupings, rcspcdivclv 

In summary, the most stnking comparisons secin to hu llint 
the elderly stood between tht students and the children m tcgaul 
to tvishes jot 

1, 111, IV, possessions and activities H 6% stuncMs 

19 1% elderly 
Of 11-19? VI old 
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They stood fit the lowest cud of the foiii gioiips fis to 

V, VIT, VlII, oppottiinities, accom- 11 S% students 

phahments, impiovements and 8 % 11-12 yr old 
picstige S % 5 6 yr old 

29% elderly 

VI, vocations 17 2% students 

<! % 11-12 yi old 

4 % 5-6 yr old 

1 0% eldeily 

They stood at the highest end of the four giotips as to 
XVI, XVIII, XIX, benefits for self 24 3% eldeily 

11.2% students 
7 % U-12 yi old 

5 % 5-6 yr old 


These simiUiities and diftcienccs may have been dependent, in 
pait, on sot.io-ec.onomic and cultuinl cxpeiicnces as well as upon 
age The maikcd difteicnccs between the wishes of the two eldeily 
gioups as to the fiituie and as to plulanthiopic inteicsts suggest 
such a piobabilitv 

In the lepoit on wishes of college women an attempt was made 
to indicate tlic probability oi impossibility of attainment of the 
wislics made A similar attempt has been made as to tlic wishes of 
tile eldeily In Table 1 the three letters p, u and placed before 
each wish expression, have been used to indicate whethei the wishes 
wcie, in all leason, possible, unlikely, or impossible of attainment. 
Tile peicentages of each aic shown and compaicd with the students* 
wishes in Table 3 


TARLE 3 



Eldeily Groups 

Paying Charity Total 

Students 

Impossible 

16 

3 S 

97 

3 9 

Unlikely (prob.ibly 





iinnttain.ible) 

44 

34 7 

38 6 

9 2 

Possible (piobably 





attainable) 

40 

61 8 

516 

86 9 


The figuies show quite striking contrasts Ncailv 87 pei cent of 
the studenls’ wishes seemed (to the wiitci) “piobably attainable”, 
but only about 50 pci cent of the eldeilv people’s wishes seemed even 
possible of attainment The difference between the paying and 
chanty groups in this regaid was also striking, being 40 pei cent 
and 61 8 pei cent lespectivelv Fuitheimoie, inspection of Table 1 
will show that many wishes were marked p which in all likelihood 
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Will never be realized, such as having a victroLi oi laclio, oi which 
arc mnttejs of lehgious laith, for example, \ee deat o//ii in Heaven, 
(which this wntei dare not say unlikely oi luipossihlc), oi which 
inav eventuate, but not through anv eftoits on the part of tJie wisliei-^, 
such as iuc//aie of chtldten, health fot sister, easy dinth, and the like 
In fact, looked at aS possible of attainment thioiigh tlie individual 
eftoits of these chleily peisons vciy, vciy few of the wislies seem 
probable, even possible of attainment. On the othei hand, as was 
pointed out in the report on the \Mshcs of the students, the 86 9 
per cent of the wishes seemed “leasonably attainahlo witli some 
effort and constancy put foith on the pait of the ones intciested ” 
In this very respect, perhaps, the diftercnces between eldeily and 
voiing are most striking Botli would have ccitain objectives. To 
the voung these arc possible because they have witlnn themselves 
the possibilities for making the wishes come tiiic To the cldcilv 
tlic same, or almost all other wishes aie tiagicnlly impossible bc- 
ctuisc they Jiave within themselves no powers by winch to bung the 
wishes iiilo fuliihiiciU 

In his study of children’s wishes Jcrsild obscived "As revealed 
by then wisiics, children’s thoughts arc directed more towfiid ac¬ 
complished objective facts than toward the possession of powcis 
within cliemsclves, which would enable them to win the things they 
desire” (2, p 259) “Peiusal of the students’ wishes . . indicates 

that they too largely disrcgaid inner powcis as the means bv whicli 
to win the things they dcsiicd” (3, p. 95) So did these cldcily 
people Perhaps the suggestion of Jcisild is tiue foi people gencially, 
voung and old Perhaps it is aimed at te.icheii., pnients, and Icadeis 
who are concerned with influencing the strong motives for human 
behavior Is it practicable, or dcsuablc, to educate peoidc generally 
to wish for skills, abilities, likes, desires, etc, the cmplovinent of 
which would do something or much to bring about conditions of 
individual and social welfare? 

The more piactical nature of the wishes of the chanty gioup in 
contrast to the paving group is intciestmg to note Not onlv is the 
percentage of possible wishes half as much gieatci, hut tlie paiticular 
objectives seem much more practical in the sense of possible lealiza- 
tion For example, clothes, food and ttgars, aic much nioie likelv 
obtainable than a small boat, smnrnei oi lonniiy home, cotiarjc near 
the seashote, etc , entritainment is more piactically possible than to 
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live III Englan/lj compnmomlnpj than benefits foi t datives; health 
and happwesSj than easy death and spiiitual jovs aftei death A 
philosophical essay on how to wish might be undertaken hcie by 
some daiing student in etlucb! 

B Wishes or College Men 

Fifty male students at Cornell Umvcisity contributed the data 
for the second pait of the report.® Forty-five of the students were 
undeigvaduatcs, and five weie m the graduate school Ages ranged 
from 17 to 25, and the fields of specialization weic very varied and 
evidently quite lepiescntative of the intcicsts of college students 
generally. The lespondces weic asked to answer anonymously the 


TABLE 4 

PCRCiiNTAGcs OF FIRST Thrlc WISHES Of 129 WoMLN AND 50 Men Colt con 
Students According to Jersud’s Ci issifications 



ClassiUcatioits Niimhci 

Women 

129 

Men 

50 

I 

Specific objects 

1 6 

0 

11 

Money 

14 8 

20 0 

III 

Good living quarters 

1 8 

0 

IV 

Activity, sports, diversions 

11 2 

07 

V. 

Oppoitunities and nccoinplishments 

5 2 

07 

VI 

Vocation 

17 2 

2(i7 

VII 

He bright and smnit 

29 

1 4 

vrri 

Moral self-improvement 

1 8 

07 

IX 

Impioved peisonal appearance 

0 

0 

X 

Prestige, adventuie 

1 6 

60 

XI 

Supernatural powei 

0 

0 

XII. 

Baby, sibling 

2 3 

0 

XIII 

Maiiiage 

8 9 

22 7 

XIV 

Parents never die 

0 3 

0 

XV 

Companionship 

47 

27 

XVI 

Relief fiom irritation 

0 

0 

XVII 

Specific benefits to parents and relatives 

0 8 

07 

xviir 

General benefits for self 

10 9 

14 6 

XIX 

Geneinl immunities for self 

0 3 

0 

XX 

General benefits foi relatives 

47 

0 

XXI 

General benefits foi otbeis, phil¬ 
anthropies, etc 

8 1 

3 4 


Totals 

99 1 

100 3 


®Thcse data were secured through the coiirtew and conptration of Pro¬ 
fessor Henry P. Weld, Department of Psychology, Cornell Uiiiveisity, to 
whom thanks are expressed 
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following question '^bat would be youi lluce most iiiipoitAnt 
wishes, listing tliem according to their impoitance, that you would 
make if you thought that at some time tliese wishes would ma¬ 
terialize?” 

Table 4 gives the main features of the data in coiuiiaiison with 
the 129 college women of the earlier study and accoicling to Jcisild’s 
21 mam categoiics The table indicates that the men diftoicd 
materially from the women in the following intcicsts 


1 —Mote tiileresl ttt 

VI, vocntions 

26 7% men 

17 2% 

women 

XIII, marriage 

22 7% men 

8 9% 

women 

possi&ly ill 

X, prestige 

6 0% men, 

1 6% 

women 

II, money and wealth 

20 0% men 

14 8% 

women 

3—Lesj interest in 

IV, activities, etc 

0 7% men, 

112% 

women 

V, opportunities and 
accompHshmciUs 

0.7% men 

5 2% 

women 

XX, general benefits for 
relatives 

0 0% men 

4 7% 

women 

XXI, philanthropies, etc 

3.+% men 

8 1% 

women 

3—r/fsy shoityed ahnat the same 
XV| companionship 

tnteresl in 

2 7% men 

4 7% 

women 

XVIII, general benefits for 
self 

14 6% men 

10 9% 

women 


They also showed about the same interest in the sevcial categories 
in which both groups indicated little If any intcicsl, namely specific 
objects, good living quaitcis, to be bright, moral sclf-impiovcment, 
improved personal appearance, superstitions, linving babv, patents 
nevei die, relief fiom irritations, specific benefits to patents and 
relatives, general immunities for self 

It would seem fiom these data, tlieicfoic, that college men wcie 
much more interested than college women in inniiiage and vocational 
matters and that tins gieatcr intcicst was chiefly at the expense of 
intcicsts in altruistic aftaiis. and in possessions othci than monev 
Comparisons of the elderly groups and the college men mav be 
made bv reference to Tables 2 and 4. The following difteiciiccs 
seem striking, as the college men were: 


I —Mare inieiesled ur 
VI, ^ ocations 

XIII, marriage 


26 7% college 
0 0% paying group 
1 S% dimity gioiip 

22 7% college 
14% paying group 
3.6% chanty gioiip 
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X, picstige, adventure 


compared iMiili paying Oioup only tn 
11, money and wealth 

2— Less inteiested in 
I, specific objecti 

IV, activities, etc 


compated nuith the charity gioup only 
XV, companionship 

XVII, specific benefits to pnients 
and relatives 

XVIII, general benefits foi self 

coiiipaicd <with the paying gioup only 
XXII, specific benefits for self 

XXI, geneial benefits for othcis, 
plulantliropies, etc. 


6 0% college 
0 0% paying gioiip 
3 0% clinilty groiij 

20 0% college 
2 8% paying group 

0 0% college 
9 1% paying group 
6 7% charity gioup 
0 7% college 
9 1% paying gioup 
10 9% charily group 

2 7% college 

12 1% chanty group 
0 7% college 
9 1% chanty gioup 
14 6% college 
28 5% charity group 

0 0% college 
28 0% paying gioup 

3 4% college 

10 5% paying group 


The college men weie like the elderly gioups in showing little oi 
no interests in good living quaitcrs, opportunities nnd accomplish¬ 
ments, being biiglit, moial self-improvcracnt, improved peisonal ap¬ 
pearance, having babv, parents or relatives nevei die, relief from 
nutation, general immunities for self and geneial benefits foi rela¬ 
tives 


They iveie simtlai to the chanty group, only, in ’loisfies le- 
legaidiiig XXI, general benefits to otheis 

3 4% college men 
1.8% chanty group 

They ivcie stiiiflai to the paying gioup, only, \n ’wishes le- 
gaiding 

XV, companionship 


XVII, specific benefits to parents 
and iclativcs 

XVIII, geneial benefits for self 


2 7% college men 

3 5% paying gioup 
0 7% college men 

3 S% paying group 
14 6% college men 
17 7% paying group 


Table 5 is a comparative table in condensed foim of all the groups 
disciiscecl—college men, college Avomcn, cldeily, and children. It is 
an inteicsting tabic because it shows m six of the seven special cate- 
goiies of the table definite tendencies from the child len groups 
thiough cldcilv gioups, women and men, in that oidci. The trends 
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TABLE 5 


Comparisons oi Five Groups by Cfrtain StruATi- and by Comdined 
Categorils of VVisiirs 


College College EUlcrly Children 
men women (comliiiicti) 11 12 5-6 


1— Possessions & activities 

(I, III> IV) 07 

2— Money (II) 20 

3— Voentvona (VI) 26 7 

4— Phys’l and Psych’l Bene¬ 
fits foi self (V, VII, VIII. 

IX, X, XI, XVI, XVIII, 

XIX, XXII) 23.+ 

5— Social Relationships (XII, 

XIV, XV) 2 7 

6— Marriage (XIII) 23.7 

7— Altruistic (XVII, XX, 

XXI) 41 


Totals 100 3 


1+6 

19 1 

27 

62 

1+8 

11 + 

6 

S 

172 

1 0 

6 

0 


22 7 

40 5 

15 

1+ 

7 3 

107 

15 

8 

8 9 

2 6 

2 

1 

13 6 

no 

28 

g 

99 1 

100 2 

99 

98 


are (/r) Decieasing mtcicst from c)ii)cticn to college men in No 1, 
possessions nnd activities; No 5, social jclatumship?; nncl No 7, 
altruistic affairs, (1) increasing intcicsts in No 2, money and 
Avealth; No 3, vocations, and No. 6, manuigc In tiic cnniliincd 
Category 4 the college men and women were similai I'lic spec¬ 
ulative quciy may be raised as to llic iclative supeuoiitv of the 
wishes of the college men on the basis of these appaient tiencls A 
factoi may be involved which is also somewhat speculative nnmclv, 
tlie possibly liighcr selection of the Cornell college students in com¬ 
parison wltli the other groups 


C. Birthday Wishes OF Grade 1 Ciiiidrln 

III a study of birthday wishes of Giadc 1 childien at picsent undeT- 
thcie are data making possible compausoiis wltli the wishes of 
the other groups discussed in Sections A and li The wishes of 
these children were made duiing biithdav cclcbiatiuns lielcl at tlie 
mid-morning hmch houis whenevei a child picscnt had a biitlulay. 
The pupils were attending the Horace Mann School of Teacheis 
College, and were having the soit of scliool life broadlv tlesciibed as 
hijonnal living logetliei, under the guidance of a supeiioi teacliei 
The interests of the childien weic tlie ccntcis of their school cxpcii- 
ences, so that the birthday occasions weic natural oppoitunitics for 
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making birthday wishes The woids of the childien were taken 
down veibatiin by a stenogiaphei obsctving m tlic loom foi that 
and othci puiposes It is felt ccitain that the piescnce of the 

stenogiaphei had no appieci.ible effect—inhibitoiy oi otheiwise_on 

the childien, who weie accustomed to constant visitois and obseivers 
The home backgiounds, the mental abilities, and the school oppoi- 
tunities of this gioup weic much above average As evidence, a large 
majority of tlie patents of the pupils weic professional peisons, and 
most of them weie college giaduatcs 

There weie lecoided altogethci 207 wish statements made by 
these children during the vcai These statements weic analyzed 
as to paiticular wishes^and these m turn weie classified according 
to Jersild s categoiies Thcic weic 285 such scpaiatc wishes Table 
6 shoivs the peiccntagcs of the hlitliday wishes, using both the 207 
first wishes and tlie total 285 wishes for bases, compaied with those 
of tlie women students and the 11-12 and 5-6 ve.u old cliildien 
gioups The table is aiiangcd in the older of the size of the stu¬ 
dents’ wishes 

Comparison of tlic birthday wishes and tlie wishes of the other 
childien gioups shows the following 


^~The childien maktng hithdny •wishes showed ffientei 
est than those m both of the othet childen groups 


VI, vocations 


IV, activities, etc 


XVIII, gcneinl benefits foi self 


XIII, maniage 


X, picstige, ndv'entiii e 


2—T/rry shoived less mteiest tn 
XXI, general benefits for others 


9 5% (28S) 

12 6% (207) 

6 % 11-12 yr 
0 % S-6 yr 

18 6% (285) 

22 2% (207) 

8 % 11 12 yr 
6 % 5-6 yr 
17 5% (285) 

19 8% (207) 

6 % 11-12 yr 
3 % 5-6 yi 
6 1% (285) 

5 8% (207) 

2 % 11-12 yr 
1 % 5-6 yi 
74% (285) 

8 25{. (207) 

11-12 vr 
5-6 VI 


% 


0 

13 


(285 and 
11-12 yr 


Viter- 


old 

old 


old 

old 


old 

old 


old 

old 


old 

old 

207 ) 

old 
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TABLE 6 

Percentages of Wishes of Students, 11-12 Yfar Oid Chimmun, S 6 Yeah 
OtD Chiidren, and Birtiioav Wishu,* 



Students 

Ctiildieii 
11-12 5-6 

Birthday 

wislies 

All 1st 

wishes wishes 


Nuinher of wishes 

387 

100 

100 

285 

207 

VI 

Vocation 

17 2 

6 

0 

9 5 

12 6 

II 

Money 

14.8 

6 

5 

16 8 

5 3 

IV 

Activities, sports, diver¬ 
sions 

112 

8 

6 

18 6 

22 2 

xvrii, 

General inclusive benefits 
for self 

109 

6 

3 

17 S 

19 S 

XIII 

To be married, have a 
lover 

89 

2 

1 

6,3 

5 8 

XXI, 

General benefits for 

others, philanthropies 
etc. 

81 

13 

S 

0 

0 

V 

Opportunities and acconi' 
plishments 

52 

7 

4 

3 5 

4 8 

XV, 

Companionship, etc. 

47 

4 

1 

0 

0 

XX 

General benefits for 
relatives 

47 

8 

0 

0 

0 

VII 

Be bright, smait 

29 

1 

0 

0 4 

0 

XII 

Have baby, sibling 

23 

4 

6 

14 

1 0 

VIII 

Moral self-improvemciu 

1 8 

0 

0 

04 

0 5 

III 

Good living quarters 

1 8 

5 

1 

3 9 

2 9 

I 

Specific materinl objects 
end possessions 

Id 

14 

55 

H 0 

164 

X 

Personal prestige, ad 
vcnciiic 

1 6 

0 

1 

7 V 

8 2 

xvn 

Specific benefits foi par¬ 
ents and relatives 

8 

7 

3 

0 

0 

XIV, 

Parents never die 

3 

7 

1 

0 

0 

XIX 

General immunities for 
self 

3 

0 

0 

0 

0 

IX 

Improved personal appear¬ 
ance 0 0 

0 

0 

04 

0 5 

XT 

Supernatural powei 

00 

0 

+ 

0 

0 

XVI. 

Relief from irritations, 
etc 

00 

1 

2 

0 

0 


No lesponscs or unintel¬ 
ligible 

00 

1 

2 

0 

0 


Totals 

99 ! 

100 

IQO 

100 1 

100 0 


*Thc percentages sho>Yn for student and chiklrcn gioiips wrro corn- 
p\itcd on slightly different bases For the adults the tliiee wishes given by 
each student were totaled and that used as the base to get the perccnlngcs, 
For the children the dist wish only of each child wns used 
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possibly XII, have baby, sibling 1+% (285) 

10% (207) 

4 % 11-12 yi old 

6 % 5 6 yi old 

XVII, spcLific bincfils foi parents 0% (285 and 207) 
and relatives 7% 11-12 yi old 

3% 5-6 yr old 

They shoived less tnleiesl than the 11-12 yeai old fftoitp, oiilyj 

fit 

XX, general benefits for relatives 0% (285 and 207) 

8% 11-12 yr old 
0% 5-6 yr old 

They showed less interest than the 5-6 year old {/roup, only, nt 

I, specific objects and possessions 14 0% (285) 

16 4% (207) 

55 % 5-6 yi old 
14 % 1M2 yr old 

The peiceiilaffes of bnthday wishes appioaihcd those of the 
students in , 

VI, vocation 6 0% 11-12 yr old 

9 5% (285) 

12 6% (207) 

17 2% students 

II, money* 6 0% 11-12 yr old 

168% (285) 

5 3% (207) 

148% students 

XIII, marriage 20% 11-12 yrs old 

6 3% (285) 

5 8% (207) 

8 9% stndentb 

V, oppoxtunittes and accomplish- 7 0% I1-12 yr old 

ments 3 5% (285) 

4 8% (207) 

5 2% students 

They exceeded the students in' 

IV, activities, etc 18 6% (285) 

22 2% (207) 

112% students 

XVIII, geneial benefits for self 17 5% (285) 

19 8% (207) 

10 9% students 

X, piestigc, advcntiiic 7 4% (285) 

8 2% (207) 

16% students 

They showed a smallei percentage than the sliidciils in 

XXI, philanthropic, etc 0 0% (285 and 207) 

8 1% students 

*The considciable diffcience between the percentages of total and hrst 
birthday wishes for money and wealth seems to have been due to the fre¬ 
quent stereotype wish that the recipient be “healthy and wealthy” This 
expression placed “wealthy” as a second wish, hence the much greater 
peicentage for money and wealth when all 285 wishes weie considered 
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Explanations for these difteicnces are piobabl)^ nuiiicioiis and in¬ 
volved, but a few seem worth suggesting Tlic fcwei biiiliday 
wishes for benefits to lelativcs and others (XVII, XX, anil XXI) 
seem logical when it is lemcmbcicd that the Amciican custom makes 
birthdays occasions foi focusing attention on the cclcbiant, who 
becomes the Great Receiving One Young childien would not likely 
think of wishing benefits for othcis as a means foi liringing hencfits 
to a tliird Otlici explanations would be iclatcd to the more 
favored nature and environment of the childicii who made the 
birtliday wishes, compared with tlie other childien gioiips, which 
wcie composed of childien much moie average in these respects The 
greater privileges of then circumstances had piobablv much the 
same effect upon these young childien making birthday wishes as the 
similar conditions pointed out in Section /I had to do with tlic 
wishes of the paving elderly gioiip studied thcicm, 

D. Summary and Conclusions 

Collections of the expressed wis-hcs of two elderly groups of people 
and one gioup of college men, and the biitlulav wishes of cliildien 
in a fiist grade, were analyzed according to Jcisibrs cl.issificalion of 
children’s wishes, and compaicd with wishes of college women, 
11-12 year old and 5-6 year old childien picviously rcpoited The 
samplings of the populations of elderly persons and college men were 
inadequate for drawing final conclusions, but indicated the possi¬ 
bility of finding, in mtich larger samplings, diffeicnccs that might 
be suggestive and perhaps helpful m untleistanding and contiolling 
the wislics of people The following points wcie indicated h\ the 
limited data 

1. Culture and socio-economic background, as well .is chinno- 
logical age, aflect people’s wishes, piobably both in veiy cailv and 
in late life. 

2 The wislics of the eldeily groups seemed loughlv to iilace 
these groups between the children and the college students m most 
lespects 

3 The wishes of eldeilv gioups sccinccl mucli mine iinpioh.iblc 
of attainment than those of college women student-, 'Thi-s spcined 
more generallv true of the economically moie puMlcgpd than of tlic 
underpi ivileged group 
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4. The expiessed wishes of a group of college men, possibly 
more highly selected th.in die other adult gtoups, seemed more 
matuie in most respects than the wishes of any of the othei gtoups. 

5. A very highly selected gioup of childien made birthday wishes 
which, when classified accoidmg lo Jcrsild’s categories, weic moie 
like adults’ wishes than like tliosc of the other children groups 
studied. 
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THE COMPARISON OF TEMPORAL INTERVALS IN 
JUDGING DEPTH OF SLEEP IN NEWBORN 
INFANTS* 

Drfiai Inienl of Psyihology, Ohio State Vtnvci si'y 


Marian C Riynard and F C. Dockeray^ 


A Introduction 

In ordei to inteipiet the leactions of newborn infants to vaiioiis 
stimuli, \vc must have some knowledge of the condition of the infant 
at the time of stimulation In the past, investigators have described 
such a condition lathci vaguely, gencially employing tcims such as 
"awake” oi "asleep,” though the meaning of these teims seemed to 
vaiy from one expcrimcntei to anothei 

An eftoit was made by Wagnei (17) to establish a cutenon for 
vaiious degiees of depth of sleep in order to facilitate accuiatc de¬ 
scriptions of an infant’s condition at the time of stimulation A senes 
of stages of depth of sleep, dcsciibed as pattcins of overt motihtv and 
breathing, was detcimined m terms of the duiation and extent of 
response to a variety of stimuli The study was based on the assump¬ 
tion tliat the shortei and less extensive the lesponse, the deeper is the 
infant’s sleep. 

Hei initial classification of motility conditions in the infant was 
as follows 

A Genet ally quiet 

1 No evelicl or mouth movement 
a Regular breathing 
b Irregiilat bicathing 

2. Eyelid movement 

3 Eyelid and mouth movement 

4 Eyes open 

5i Eyes open and mouth movement 
B Occasional Hits of body membeis 

1 No eyelid ui iiiuiilh iiioveiiieiit 

2 Eyelid movement 

3 Eyelid and mouth movcmciU 

4 Eyes open 

5 Eyes open and mouth movement 

*Receivcd in the Editoiial Office on August 29, 1938 

^We me indebted to Dr Andrews Rogers for hi^ coopcrntion, and to Dr 
Isabelle F Wagner for hci valuable nssistnncc in atnndnrdiving the pro¬ 
cedure and analyzing the data 
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C. Geiiei^lly ficltve, 

1 No evelid or month movement 

2 Eyelid movement 

3 Eyelid and tnoiith movement 

4 Eyes open. 

5 Eyes open and moutl\ movement 

Hei results indicated that the stages of depth of slcej) weic, from 
deepest to lightest sleep* 

Bi 

■ 

Cg. Cj 

The classifications omitted were those which weic not significantlv 
diherent, statistically, from the otlici conditions 

With the entena of depth of sleep detctmined, tlic nc\t piohlem 
is the determination of the length of time a condition "should he ob* 
served m ordet to be cciiaiii that a jiidgmciu of depth of ‘^Iccp is 
accurate Tins seemingly obvious question lias seldom hecii given 
moie than the most superficial thought, find investigntois li.ivc nibi- 
trauLy set their own time itueivaU hi which they believe thev can 
judge the condition of their subjects. These intcivnls have iniigcd 
from 10 seconds to 15 minutes, and often thcic is no clc/iiilte interval 
given, tlic time being “the pciiod it takes foi tlic infant to become 
quiet." In only one or two instances is a reason given foi using a 
particular interval, and none of these appear to be siippoited by ade¬ 
quate and significant evidence 

In 1929, Weiss (18), in writing on the measuicment of infant be¬ 
havior, said of the duration of the control period (the puipose of 
whldi, piesumablv, is to get a characteristic picture of bchavioi with 
no stimulations), “Three forms of distribution aie used, (a) 10 
minutes at the beginning, (i) 10 minutes in the middle, and (c) five 
minutes at the beginning and five minutes at the end.’’ Tliesc foims 
were alternated foi different days, and wcie thus ilistnbutcd by 
chance Pratt, Nelson, and Sun (13) used the above iiucivals for 
their control periods. 

Irwin in 1930 (7) of couisc used no contiol pciiocls m liis con¬ 
tinuous record study, but in tabulating Ins data, he used 10 iiunuLcs 
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as the piimaiy unit of tunc and tabulated the ficquency of each 
movement duiing the lO-miniite peiiod These data wcie then trans- 
feiiecl to an houi-total sheet, thiee-houi obseivation period, and 
finally a complete day In a succeeding study (6) wheie 3^ hours 
of recording \vcic done at a time, his data weic tabulated for each 
15-minute peiJod, and in part of the iccoids the data wcic tabulated 
foi each 5-minute peiiod as well Iiwin states that the curves of 
judgments made duiing 5-minute and duiing 15-inteivals “approx¬ 
imate each other.*’ 

In 1932 Jensen (8) obseivcd his infants at least 15 minutes before 
and at least 15 minutes aftci each stimulation period. Marquis in 
1933 (9) used the one-ininutc interval in whicli to judge wlicther her 
subjects weic asleep oi awake In the study of children’s sleep made 
by Renshaw, Miller, and Maiquis in 1933 (14), no stimuli were 
used, but one minute was used as tlie unit of time in tabulating the 
recoids of the movements made by the chddien dining sleep If 
movement or activity occuired in any pouion of a minute, that was 
counted as an active minute. 

Smith (15) recorded at onc-mltiute mtcivals, thioughout her ex¬ 
periment on the brightness value of tliiec hues, wJicther the infant 
was silent or crying and whcthci his eyes were open oi shut Wenger 
in 1934 (19) used a 5-minutc mtcival to judge increases and de¬ 
creases in skin resistance during sleeping and waking 

In Pratt’s 1934 studies on visual and auditorv stimulations (11, 
12), he used a 2-mmute adaptation period after the infant had been 
placed on the expeiimental tabic, a 10-inmutc control peiiod in which 
activity was recorded, but no stimuli given, and a 10-minute expeu- 
mcntal peiiod in wluch stimuli weic given at deteimined intervals 
The order of these peirods was changed fiom day to day. Dishci (2) 
used a 5-minute peiiod between stimuli, and, since stimuli weie pre 
sented only when the infant was quiet, this period was sometimes 
longei 

Dockeiay and Rice (3) used a one-mmute inteival and the condi¬ 
tions “quiet and eyes usually closed” in order to judge a condition of 
sleep in then subjects. Delinan (1) used the sliortest peiiod of ob¬ 
seivation given, although othci investigatois may have used a similar 
mteival and failed to mention it in their studies He allowed an 
interval of "at least” ten seconds’ immobility before any stimulus 
was applied. 
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Ill Wjigncr’s stiidv cited earlier, a onc-miiuite inteival pieccding 
stimulation wRs used to judge the condition of the iiif«int She Wrts 
the only investigator to state a reason foi using a paiticulnr tunc 
interval She says. 

The choice 0 / a one-minute interval w.is not a c.Hiia) de¬ 
cision. Continuous records in a preliminary investigation vvcie 
obtained for the periods between feedings, behavior annotations 
were made on the polygiaph tape, but no stimiiU were applied 
These records were scanned carefully in order . to choose 
an interval most sensitive to the type of bcliavioi trends noted 
An interval of two minutes or longer would have obscured a 
brief chnnfie in trend, but an interval as shoit as thirty seconds, 
for example, would have emphasived these slight vniinlions fni 
too much, It seemed (o the cxperhiientci. A imniite .ippenied eo 
be about the length of time necessary to determine the pni titular 
behavior pattern existing befoic the presentation of the stim¬ 
ulus 

She gives no evidence to suppott oi justify hci conclu^nons, but this 
will be given later. 

B. Purpose 

The question now arises as to whcthci it is possible to discover 
through evpciiincntal evidence a time intcival wliicli will enable the 
observer to judge fairly accurately the depth of sleep of the infant. 
This study undertakes to answei this question bv studying vaiintions 
in behavior during the various stages of sleep listed by Wagnei (17). 
So little considciation has been given directly to this piobleni that 
this investigation may not answci the question adequately, but it is 
hoped that it will aid investigators in the futuic with then lescdich 
on the newborn infant 

C Apparatus and Method 

Each infant studied was placed in the cxpciimeiual cabinet de¬ 
scribed in detail by Pratt, Nelson, mid Sun (13). Records of gen- 
eial motihtv were seemed by means of the stabilimetcr used by tliose 
investigators In place of the toj'-balloon pncumoginph was substi¬ 
tuted a specially constructed pneumograph suitable foi woik with 
small infants. This consisted of a iclalively soft uibbei tube, ten 
milliineters in diameter, with wall approximately one milliincter 
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thick. The ends weie closed by rubbci stoppeis with a smallei 
tube leading to a ^'laiey tnmboui connected to one end. A stiip of 
thin flexible steel the width and length of the pneumogiapli tube and 
slightly cuived to appioxiinatcly the form of the infant’s trunk was 
placed ovei this tube and attfached at each end The whole pneumo- 
giaph was then attached to a bandage stiip slightly laigcr than the 
guth of the infant The device was placed with the tube next to the 
infant and the steel band on top, and was fastened secuiely aiound 
the infant just below the nbs with adhesive tape. As the infant 
bieathed, the tube s\as compressed against the steel band and a 
maximal amount of air piessure was thus tiansmittcd thiovigh the 
small rubber tube to the Maicy tambour lecmdei, which made an 
ink tiacing on the polygiaph tape 

The general conditions of the experiment weie m most icspccts 
the same as those destnbed by Wagnei The lecords, vaiiable in 
length, were secured between the one-o’clock and foui-o’clock feed¬ 
ings, they started between 2:15 and 2 30 and ended between 3 00 
and 3*30, depending on the condition of the infant. The subjects 
used wcie tioimal, full-tciin infants from the chanty waid of the 
hospital and varied in age fiom 12 hours to 10 days A total of 54 
lecords was obtained with 19 infants, one to ten lecords being taken 
oil eacli infant There wcie ten giils and nine boys, all white except 
one coloied giil. The total number of rccoids taken at each age 
level, from one to ten days inclusive, was* 7, 7, 7, 7, 6, 4, 5, 4, 5, 2 
One of the experimenters observed face, evelid, and mouth move 
ments fiom the side of the cabinet while the othei obseived limb 
and tuink movements through the apcituie at the end of the cabinet 
The latter obseivations were written diicctly upon the polygiaph 
tape, the former recorded paiallel on a time lecord and later trans- 
feircd to tlie tape The symbols used m lecording weie those em¬ 
ployed by Wagner. The lecoids were later marked oft into minutes 
when the speed of the moving tape had been calibrated (one minute 
= 23 5 cm ). 

When the lecords had been divided into minutes, each minute was 
classified accoiding to the pieviously stated classifications used by 
Wagner The leader is lefeiied to her article foi a caieful desciip- 
tion of these conditions Since she noted few conditions of mouth 
movement unaccompanied by ej’elid movement, she made no provision 
foi this in licr classification In the piesent experiment, wheie such 
cases weie observed they weie iccoided as A\ , and Ci , 

m /;i m 
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Roiiinn jiumcrals weic now assigned to indicate Ciich stage from 
I, indicating deepest sleep, to VI, indicating complete waking Tlicbc 
stages, slightly modified, with then equivalents in Wagner’s sum¬ 
mary, are as follows* 


Clnssificaiioii 

/ 

IVagneVi Classifcation 
^la 

called ‘'deep sleci»” 

11 



III 

B. 


IV 

A 2, djf, Bo, II<i 

called “intermediate 

V 


stages of sleep” 

VI 

^6» ^4' ^6 

callctl “complete waking' 


It will he seen that a few slight modifications wcie made Con¬ 
dition Bz was combined with Ji, /h, and Jh foi convenience of 
analysis. Condition Ci, of which the e^cpcnincntci found nuincious 
instances, was added to and Cz in Stage F. Conditions Bi, Br„ 
Ci, and Cc all include “eyes open,” and since an infant witli open 
eyes is univeisally regaided as “awake,” these conditions weic all 
included in tlie Inst class. 

Two methods were used for piescnting the {lata 
Method of n\easH)m(j lOnstancy of behaviot fiom miuiife fu mtmite. 
A table was coiistiuctcd with the six stages of sleep deptli in older 
along both the ordinate and the abscissa The data were then rend 
thiough minute by minute and the numbci of timC', a ccitain stage 
was followed by another (or the same) stage was computed These 
weie given percentage values, since the nunibci of cases would not 
be the same foi all conditions. Peiccntagcs in winch c.tch condition 
was followed by all other conditions (and the same condition) wcic 
thus computed ({?) foi all infants, (b) for the thicc consecutive 
ten-day recoids, (c) foi each scy, and (d) at each age level 
Method of detenmimig vatiations wtlhin each five-niiiiiite penod 
Hcie the data -were divided into fivc-miiiutc intervals, each inteival 
containing five one-mmute pcjiods Then the condition tlial existed 
in the majority numbei of minutes in each fivc-miniitp interval was 
recoided Assume that there were three Stage III, one St<tgc II, 
and one Stage I in a five-minute interval. This would be iccoulcd 
as 3—Stage III If theic had been foiu or five Stage III condi¬ 
tions tn the five-minute interval it would have been iccorded as 
such. Where no condition was present for thiee minutes oi more 



:\IAR1\N C REYNARD AND t C DOCKER AY 


109 


Within a five-minute inteival, it was recorded as a vaiiablc inteival 
The number of times each condition was contained five times, four 
times, and three times, in a five-minute inteival, was thus computed, 
and these results conveitcd into percentages to claiifv tlie figures 
The numbei of vaiiable intervals was also recorded, This was 
done for all infants, and for boys and girls separately There were 
not enough five-minute intervals at each age level to wariant a com¬ 
parison foi diffcient ages. 

D Data and Discussion 
1 Constancy of Behavior front Minute to Minute 

The total lesults for all infants arc given in Table 1 Tlie 
number of cases for each condition is given m one column and its 
percentage value is given m the next column to the light The 
table is lead Stage I was followed by Stage / (itself) 180 times oi 
74 7 pel cent of the time that it occuricd. Stage 7 was followed by 
Stage 77 23 times or 9 5 pei cent of the time that Stage 7 occuiied, 
etc The percentages were computed on the basis of the total times 
that each condition occuircd, added hoiizontally 

Table 1 shows that the largest pcicentage of constancy in each 
sleep condition' is the one whcie that stage is followed in the next 
succeeding minute by an identical condition Howcvei, in Stages 
77 to V inclusive the diftercncc between the largest percentage figure 
(in which each stage is followed by itself), and the next laigest 
peicentage figure is not neaily so great as in Stages I and VI The 
liiglicst peiccntages aie 93 for Stage VI and 74 foi Stage 7 The 
peicentage of time that a sleep condition is followed by itself is 
gicatly decieascd in the intermediate stages between deep sleep and 
complete waking. 

An inspection of the data reveals that the next highest percentage 
in eacii condition tends to appioacli closei to the highest peicentage 
in the inteimediatc sleep stages, while for Stage 7 and Stage VI these 
Jiffcicnces aic vciy large We can say that for deep sleep the 
chances aie about thiee out of foui, and foi complete waking the 
chances aie more than nine out of ten, that these conditions will be 
followed by identical conditions in the next succeeding minute. For 
the inteimediate stages the chances aic much lowei, about foui out 
of ten, or less than half, that an intermediate stage of sleep will be 
identical m the next succeeding minute 
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The data also sliow that aside fiom being followed by an identical 
condition in the next minute. 

(rt) Stage I IS most likely to be followed by Stage III, next 
likely by Stage II, 

{b) Stage II 19 most likely to be followed by Stage III, next 
likely by Stage F, 

(c) Stage I/I IS most likely to be followed by Stage II, next 
likely by Stage F, 

(f/) Stage IF 19 most likely to be followed by Stage F, next 
likely by Stage III, 

(e) Stage r IS most likely to be followed by Stage III, next 
likely bv Stage II, 

(/) Stage FI IS most likely to be followed by Stage /77j next 
likely by Stage F, but these percentages are so small ns to 
have no significance in this compaiison 

Wc can thcicfore sav that any of the mtcimediatc stages can be 
followed by any other intermediate stage of sleep, although tile 
chances for tins aic not quite so gieat as the chances of then being 
followed by themselves However, wc can safely say that behavioi 
in the inteimediate stages of sleep tends to be vaiiablc fiom one 
minute to the next, while behavior in deep sleep .ind complete 
waking tends to be followed by the same behavior in the next minute 

Tabulation of the data with respect to sex showed no significant 
difteiences between the percentages for boys and those for girls 
in the constancy of bchavioi from minute to minute. The greatest 
differences aic for Stage IV, and the small numbei of cases at this 
stage (31 foi boys, 59 for gills) would piobably account at least 
m part for these diffeienccs 

A comparison of the percentages foi the total 10 days of each 
of the thiee infants who had consecutive lO-day recoids was also 
made The total cases foi the thiee infants were 244, 300 and 
239 lespcctivcly. Great variation in behavioi was found fiom one 
infant to anothci For example, Stage I was followed by itself in 
80 pei cent of the cases foi Infant No I, 87 per cent foi Infant 
No 2, but not at all foi Infant No. 3, Stage / was followed by 
Stage II m 10 pei cent, 5 5 pei cent and 100 pei cent for the thiee 
infants lespectivelv Thus, while one may piedict the constancy or 
variability of behavioi fiom an aveiage of a numbei of infants, 
theie are still wide variations among individual infants Fmtlier- 
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moic, with these three infants as with the gioup of infants as a 
whole, the cxtieme stages of sleep and -waking aie more constant 
than are the mteimediate stages In other wouls, almost any infant 
will be likely to have identical behavioi from minute to minute m 
deep sleep or complete waking, but the iiitciinediato st.igcs show 
large variations, although the same gcncial ticnd prevails fioin one 
infant to anotliei. 

All recoids were assembled foi each age level, but the numbci 
of cases for CAch day (ranging from £uui to seven records per day 
witli 102 to 286 cases each) was considered too small to justify a 
comparison of tlie entiie percentages. Howcvci, the percentage of 
times that each condition is followed by tiself m tlie next succeeding 
minute was computed for each day fiom one to eiglit clays inclusive. 
These results are given m Table 2. 


I'ABLE 2 

Comparison of Ace Levels for Pcrcbntaoe ot Tniis m Wincii Each Sleep 
Staoc is Followed by tu ^ lf —(1-8 Dais) 


Age 

/ 

followed 
by Itself 

11 

followed 
by Itself 

III 

followed 
by Itself 

ly 

follow ed 
by Ksclf 

r 

followed 
by Itself 

Vi 

followed 
by itself 


% 

% 


% 


% 

I day 

79.1 

55 9 

55 4 

27 3 

53 1 

92 2 

2 days 

79,1 

37 8 


it» 

56 8 

90 9 

3 days 

4S 5 


6J6 

60 0 

60 S 

92 7 

+ days 

75.0 

40.2 

44 9 

28 6 

28 1 

95 6 

i days 

33 3 

396 

26 0 


53 5 

97 4 

6 (lays 

5-Id 

61.9 

364 

*» 

52 0 

66 0 

7 days 

«• 

71.4 

524 

20 0 

23 1 

91 1 

8 days 

91 2 

360 

29.6 

** 

77 

94 4 


•^Too few cases, percentages not significant. 


Percentages for Stage VI are very constant fiom day to clay With 
the exception of the sixth day, when there -wcie only thiee cases, 
the percentage of times that Stage VI is followed bv itself ranges 
fiom 90 9 per cent to 97.4 per cent The daily vaiiations for all 
other stages are more maiked Stage / ranges fiom 33 3 pei cent 
to 91,2 per cent, Stage II fiom 20 pei cent to 71 4 pci cent, Stage 
III from 26 pel cent to 63 pei cent, Stage IV fiom 20 pci cent to 
60 per cent, and Stage V from 23 pci cent to 60.5 per cent No 
definite trends can be noted from day to day for llie diifcient condi¬ 
tions Table 2 supports our pievious findings bv showing that fi om 
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day to day Stage complete waking, is much less variable than the 
inteimediate stages of sleep. It does not bcai out the same conclu¬ 
sion foi Stage Ij deep sleep, howevei, although the peiccntagcs for 
this stage are still in geneial laigei than foi the inteinicdiate stages. 

2 VfiiialioHS TFithin Each Ftve-AIiniite Petiod 

Table 3 gives the results foi all infants of the numbei of times and 
peicentages that a five-minute mtcival contains five, foui, and thiee 
identical conditions ivithm it 


TABLE 3 

PCRCCNTAGC Of FiVL-MiNU a INTERVALS WITH IDPNTICAI CONDITIONS PrLSENT 
5. 4, AND 3 Times within an Interval 



Five identical 

Four identical 

Three identical 


classif within 

classif within 

classif within 


5-min peiiod 

5-min period 

5-min perod 

Sleep 

No Per- 

No Per- 

No. Pci- 

deplh 

cases centage 

cases centage 

cases centage Total 


/ 

22 

46 S 

16 

34 1 

9 

19 0 

47 

II 

3 

14 3 

16 

23 6 

32 

571 

56 

III 

9 

12.7 

23 

32 4 

39 

54 9 

71 

IV 

0 

0 

3 

300 

7 

70 0 

10 

V 

7 

167 

8 

190 

27 

64 3 

42 

VI 

66 

32 5 

7 

87 

7 

38 

80 


Variable intcivals wlicie no condition existed 
in a ma>ority niiinbei of minutes 72 

Total five-minute inteivals 378 


Table 3 '^liows that the highest peicentages foi Stages I and FI 
occuiied under the he.Tdmg “five identical classifications within the 
fivc-miniite peiiod” This supports the findings of Section I, tliat 
bchavioi within a fivc-minutc period is moic constant in deep sleep 
and complete waking. It is to be noted here, however, that the 
percentage foi Stage FI is much laigcr than foi Stage I, suggesting 
that behavior is inoie likely to be constant within a fivc-minute inter- 
\al in complete waking than in deep sleep 

The gieatest peicentages for Stages II, III, IF, and F occur 
under the heading "thicc identical classifications within a five-minute 
interval” This likewise suppoits the findings of Section I that 
behavioi in inteimediate stages of sleep is less predictable and less 
likely to be the same within a fivc-miiiute pciiod Out of 378 five- 
iTunutc periods, 72 or 19 pei cent of the intervals wcie too variable 
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to classify, le, thcie was iio condition appcauni^ fot a majoiity 
(three or moic) of times m these intcivals We can conclude from 
this table that within a fivc-minutc pciiod, the Ic.ist number of 
vaiiations occuis m Stage fl, complete ualcing, a laigei mimbei 
occui m Stage I, deep sleep, while vaiiations foi Stages II, III, JV 
and V aic vciy large. 

Again coinpanson of variations with lefcrcncc to sc\ icvcals no 
clear-cut diffcicnces. While the hoys show gicatci pcicontages in 
some sleep stages than do the gnls, no constant vaiiations for cithei 
sex are indicated. 

3. Giffphic Rep}esentatiO}i of Typical "Sleep Cuives" fot Infants 
with Recotdi of 50 Almu/es or Mote 

Of the nine individual graphs showing the sleeping bchavioi foi 
each record of 50 minutes or mote, two typical examples arc shown 
(Figure 1). 



Time, 'n Mmulcs 

FIGURE t 

Each graph has been constiuctcd on two bases. First, the minute 
by-miiuite classification is indicated by a solid line Then a classifica¬ 
tion was made foi each five-mmutc iiiteival by arbitrarily giving it 
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the condition that appealed the majoiitv (thiee oi more) number 
of times within that interval These aic indicated by a dotted line 
and show how the sleep cuive piogresses when based on a five-minute 
classification The two curves are readily compared in each record 

A careful inspection of these individual giaphs leveal a number 
of interesting factors. Although there aie a numbci of different 
types of curves, they aie with one exception clcailv characterized by 
a "fall,” denoting deep sleep, in the middle of the cuives. The 
length of this "deep-sleep pciiod” vanes from 2 to 20 minutes, with 
an aveiage length of about 10 minutes There is, therefore, a certain 
type of sleep curve which is fanly typical of behavior fiom one-half 
hour after nuising to onc-lialf hour before the next feeding period. 
This ciuvc staits in the inteimcdiate or complete waking stage, 
descends giadually to deep sleep, where it icmams for about 5 to 20 
minuics, and gradually uses until it is appioaching complete waking 
at the end of the pciiod Irwin (6), in repoiting similai results, 
says that infants aic moic likely to be asleep in the middle of the 
expeiimental peiiod and more likely to be awake at the beginning 
and at the end of the period 

The giaphs show, furthci, that behavior does not remain in the 
same stage for a veiy long period at a time. The longest periods 
are m deep sleep and complete waking Behavior in the intermediate 
stages of sleep is larely the same for longei than two or three minutes 
at a time An inspection of the cuives in Stages J1 to V will show 
rises and falls m behavior at these levels, while stiaight lines denoting 
a constancy of behavioi aic rare for those stages 

Moieovei, when the lines aie compared, it is seen that a great 
many uses and falls in sleep depth (indicating rises and cessations of 
activity) that aie shown in the one-minute classifications are lost 
when the five-minute classifications are used In other words, a 
single hvc-minute classification may covci a wide lange of vaiiations 
that have occurred between the individual minutes of that inteival. 
This is tiuc not so much of deep sleep and complete waking as it is 
foi the inteimediate stages of behavior 

E General Discussion 

On the basis of the findings of this investigation, which is the most 
adequate interval to use in judging depth of sleep, the one-minute 
interval or the five-minute intcival? 
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1 This percent,ige is highest foi Stages / and Vh 7^ 7 Pci cent 
foi deep sleep and 93 2 per cent for complete waking Deep sleep 
IS followed by the same condition m the next muuilc ne.uly tlnee- 
fourths of the time, while complete waking is followed by the s.ime 
condition in the next minute over nmc-tciiths of tlic time. Intci- 
mediate stages aie followed by identical conditions less than half of 
the time. 

2. Any one of the intei mediate stages of sleep is almost ,is likely 
to be followed by anv othei intermediate stage as it is to be followed 
by Itself 

3. Tlie variations within a five-miiuitc inteival .ire least for 
Stage VI (identical one-mmutc classifications 82.5 pei cent of the 
time), and arc slightly larger for Stage / (identical onc-miiuitc 
classifications 46 8 pei cent of the time), while the uitenncdiate 
sleep stages aic higlily vaiiable. Out of 378 five-minute periods, 19 
pei cent were too vaiiable to be classified. 

4 No sex (lifterenccs weic found when dctcimlnmg the constancy 
of behavior from minute to minute, or within a fivc-minulc intcival 

5 Wide variations from day to day in the individual iccoids 
and in tlie composite table were exhibited from minute to minute. 
No consistent tiends were noted, however The vaii.iticns were 
.appreciably less for Stages 1 and VI 

6 Vaiiations fioin one infant to anothci were gieat in both tlie 
onc-minute and the fivc-mmute classifications. V.ui.itions hete weie 
also appreciably less for Stages I and VI. 

7 A sleep curve which starts at complete waking, oi at otic 
of the intermediate stages, descends gradually to deep sleep, .mid 
ascends again to approach complete waking, is a fairly typical sleep 
cuive for infants fiom one-half hour after nuising to one-half lioui 
before the next feeding period 

It is obvious that the question of whethei we may judge an infant's 
condition on the basis of a one-iniiuitc or a fivc-minute obseivation 
c.innot be conclusively answcied from the above data. However, 
the following recommendations aie considered advisable. 

First, if an infant is in a deep sleep or coinplctc waking, it will not 
matter greatly whethei a onc-minutc iiitcrvitl oi a five-iiuniite iiitcival 
is used, according to the Wagnei ciiteiia. If, then, an infant is 
completely awake, the chances arc nine out of ten that “avv.'ikc” is 
the characteristic condition foi that peiiod If an infant is in deei) 
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sleep the chances aie thice out of foui that “asleep” is the chaiac- 
teiistic condition at that time Hence, one minute is an adequate 
inteival in which to judge an infant who is deeply asleep oi com¬ 
pletely awake 

The best inteival to use m the intermediate sleep conditions, 
Stages II to V, IS moie difficult to detciniinc If a one-minute 
inteival is used, it may not be chaiacteristic of tlie behavior of the 
infant at that time fox the judgment may fall at one of those single 
peaks or diops so nuincious in the individual giaphs, Furlheimoie, 
if a five-minute inteival is used, and it occurs during intermediate 
sleep stages, it is likely to be unclassifiable, because a single sleep 
stage may not appeal thiee or moie times within that inteival. 
If It is classifiable on the basis of three identical conditions within 
the inteival, it is likely to obscuic trends at the beginning oi at 
the end of the five-mmutc pcilod which denote that the infant has 
leached a diftcicnt stage of sleep at the cud ot the judgment For 
example, IIL HI, HI, H, I classifications witliin a fivc-minute period 
would indicate that the infant was in deep sleep at the end of the 
five-minute peiiod, though the pciiod would have to be classified 
as Stage HI Othci possibilities similai to the above example, such 
as a rise instead of a drop m behavior at the end of the penod, 
may leiidei the judgment maccuiate for that penod 

If we examine ptcvious investigations in the light of oui data, 
we shall discovei how adequately they judged the condition of tlieir 
subjects. Piatt, Nelson, and Sun (13) used 10 minutes as a contiol 
period before stimulation, in the middle of the cxpeiiment, or five 
minutes before and after the cxpeiiment. These wcie alternated on 
difteicnt days. Tlicir ciiteiia of sleep, “eyes closed most of the 
time and no skeletal movement,” would include Stages I, Hj and 
possibly III and IV if the movements weie slight Jensen (8) 
obscivcd the inf.ant foi 15 minutes at the beginning of the experi¬ 
ment and tlien "noted his physiological condition,” He then woke 
the subject if it was asleep, which suggests that he would piobably 
not have a constant sleep st.age foi longer than a few minutes until 
Stage VI was reached Marquis (9) used a one-minute inteival 
and legaided the infant as asleep when his eyes had been closed for 
that period Her criteiia included Stages I, II, III, V, and possibly 
IV, if eye movements wcie slight Gilmer (4) iccorded the condi¬ 
tion of the infant, but theie were no ciitena of sleep nor mention 
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of time inccivals usetl. Dishei (2) used five minutes foi obseiva- 
tion and picsented the stimulus only if the infant w.is ciuict at le.ist 
(it IS assumed) tovvatd the end of that intcival Hci critciia of 
sleep, "eyes closed and no naovemeiit,” include Stajjes I and II, at 
least’ Dockciay and Rice (3), and Tavloi (16) used “iiuiet foi at 
least one miiuite, eves usuallv closed.” Tins could include Stages 
], llj and possibly III and IV. 

Pratt (11, 12) used a ten-minutc contiol peiiod and a two- 
mmute "adaptation peiiod.” In succeeding studies he used a two- 
minute peiiod "sometimes prolonged until quiescence is attained” 
His criteria of sleep weic presumably the same as in his eailier 
experiments. Smith (15) lecordcd the condition of the infant at 
onc-minute intervals, slating whcthci eyes were open oi shut, with 
respiratoiy movements recoidcd by the use of a pncumogiaph. 
Wenger (10) attempted to stimulate onlv when subjects wcic awake 
and quiet, "but the condition of the infants often cliangcd dining 
the shoit interval between the starting of the lotaiy switch and 
the actual presentation of the stimuli (about tlirce seconds) ” This 
statement suggests the difficulties of keeping an infant "awake and 
quiet” long enough to present a seiics of stimuli. 

It can readily be seen that picvious mvcstigatois have failed to 
judge 111 an accurate mannci the condition of their subjects at the 
time of stimulation Tin's falluic has been due to (a) hick of ade¬ 
quate sleep ciiteria, and {b) lack of an mtcUigcnt use of a tune 
interval for obseivation Dishcr was the only one to n[)proxiinatc 
the suggested piocediire by using a five-nunutc mteival, piolonged 
if necessaiy until quiescence uas icachcd. Smith’s piocediiic of 
recording conditions at one-miiiutc intervals, might well be usable 
if one could do this and at the same time picsent stimuli and iccord 
responses It is possible that she did not observe bchavioi through¬ 
out each minute, but only recoidcd it at the end of each minute, 
This would be a moic doubtful pioccduic 

F Summary 

The sleeping behavior of 19 infants from 12 houis to 10 days old 
was obseived for a total of 54 lecoids 30 to 75 minutes in length. 
The following conclusions were lenchcd 

1 In determining the constancy of bchavioi fioin minute to 
mmutc, It was shown that the greatest percentage of cases in all 
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stages, of sleep depth is followed by identical conditions in the next 
succeeding minute 

2 This percentage was highest for complete waking, and next 
highest foi deep sleep Deep sleep is followed bv the same condition 
in tile next minute neaily thiee-fouiths of the tune, wliile complete 
waking IS followed bv an identical condition in the next minute 
ovei nine-tenths of the time. Intcimediatc stages aic followed by 
identical conditions less than half of the time 

3 Any one of the intci mediate stages of sleep is almost as likely 
to be followed by any othei intci mediate stage as it is to be followed 
by itself 

4 Variations within a five-minutc intcival are least for com¬ 
plete waking, and aie slightly laigci foi deep sleep, while inter¬ 
mediate stages of sleep arc highly vaiiablc 

5. There wcic no sex difteicnccs found m this study. 

6 Wide vaiiations wcie found in the same infant at diffcient 
age levels, and laige differences between individual infants at the 
same age level were noted These vaiiations weic appreciably less m 
all cases foi deep sleep and complete waking 

7 The typical sleep curve for infants fiom one-half lioui aftci 
nursing to one-half houi bcfoic the next feeding peuod starts at 
complete waking, or at one of the inteimediate stages, descends 
gradually to deep sleep for five to twenty minutes, and ascends slowly 
to approach complete waking at the end of the pci locl 

An outline of a pioceduic for obtaining the most accuiate judg¬ 
ment of the condition of an infant was iccommended 
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CURVES OF SLEEP DEPTH IN NEWBORN INFANTS^ 

Russill Sage College 


ISVniiLLE F Wagnfr 


In an carliei investigation (7) the wiiter est.iblisliecl a ciiteiion 
of depth of sleep in terms of the extent and duration of lespnnsc to 
a variety of stinmli Seven stages of sleep depth weie deteimined 
winch were recognizable as discrete patterns of ovei t motility 

Once these stages weie desciibcd, the investigatoi could pioceed 
to answci still othei questions conccining the sleep of newborn 
infants, as to the natuie of their sleep curves, and tlie amount of 
time spent in each stage of sleep. These and othci iclatcd questions 
arc answered m the following rcpoit 

A Apparatus and Method 

Tlie impioved experimental cabinet recently described by Dr. 
F. C. Dockciay (2) was used in this study Tliough this cabinet 
18 soundpioof and air-conditioned, in this study the front doors weie 
swung open and a heavy, piotcctivc curtain extended fiom the upper 
edge of the cabinet out ovei the farthei edges of the doois in such 
a way as to provide a small recess foi polygraph and expeiimcntei; 
this arrangement allowed closci observation of the infant than was 
possible thtougli the apeitures m the doois Tcmpeiatures weie 
kept between 86“ and 88“, illumination was aftorded by a blue 
50-watt Lumoline bulb Beside the cabinet was placed a stand 
beaiing a polyginph; on the tape wcic rccoided a bicathing curve 
and running annotations, in appiopnalc symbols, of observed be* 
liavioi The pncumogiaph described by Reynard and Dockciay (5) 
was used 

The infant was biought in at about two o’clock in the afteinoon 
and placed inside the cabinet, parallel to the open side, with the head 
turned toward the expeiimcntei The pneumograph was strapped 
ovei the infant’s abdomen just below the lowest iibs, and the poly- 
giaph staitcd All lecords weie secured in the period between the 

’‘Recommended for publication by P. C Dockciay, and received in the 
Editoiial Ofhee on August 29, 1938 
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onc-o’clock and foui-o'clock feedings; the hospital routine was such 
that the infants were Available only from about two o’clock to three- 
thirty, during which interval a continuous rccoid was obtained. 
A few recoids were longer and a few shoitci, but .is a wliole they 
averaged 90 minutes in length 

The speed of the appaiatus was calibiatcd so that each rccoid 
could be marked off into minutes These minute mteivals were 
then classified according to the descriptions of sleep stages as given 
in theeailtei article. The seven stages were nunabcierl fiom I to VII 
in ordci from deepest sleep to lightest sleep or waking 


I 


ri 

^\h 

in 

^1 

If' 


V 


yi 

Cj, 

Vll 

C|, Cj, D^, 


B. Subjects 

The subjects were 40 normal, fuU-term infants from the charity 
maternity ward of the University Hospital. They ranged in age 
from 8 hours to 233 hours, those ftom biith to 2+ houis wcic 
called one day old, those from 24 to 48 hours two days old, and so 
forth. Theic were 24 boys and 16 giils, 14 wcic coloicd and 26 
white. With six of these infants daily records were obtained for the 
period they remained in the hospital' thus there were ten daily 
records for each of four infants and nine daily iccords for two other 
infants. The remaining records wetc all secured from different 
infants, The number of records obtained for each age group 
from one day to ten days respectively was 11, 10, 10, 9, 9, 10, 9, 
9, 9, and 6, with n total of 92 records containing altogether 8,354 
minutes. There vveie few ten-day records because an infant was 
usually taken home on the tenth day at the time the lecoid for 
that day would ordinaiiJy have been sccutcd 


C. Results 

A graph w.'is made of each of the 92 iccouU: a few illiisti.iLive 
curves aie reproduced here. Along the oidin.itc me placed the sleep 
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stages from I, or deepest sleep, to VII, or complete waking.^ Along 
tlie abscissa is lepiesented a minute-bv-mnuite continuum from the 
Starting point to the end of the obseivatioii peiiod. An inteival 
of deepening sleep is thus shown by a diop in the curve. 

F/euF<L I 

Boy-lVhih -Idjf 



neuRU 2 

O'rl-Colo' cd-lJeiy 



neuRE 3 

Boy-Cohrcd-faay 



FIGURES 1-3 


‘Only SIX stages ire cited by Reynard and Dockeiay because the) com¬ 
bined my stage J’ mth Stage IF 
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Careful inspection of the curves revealed, fiist of all, tint they 
were quite variable from infant to infant (FiKiires 1-9) and fiom 
day to day in the same infant (Figures 3, 4, 6). Fut tlicimoic, there 
were several different kinds of curves. Over half of the curves 
(57%) showed a single period of deep sleep, wliicli might occur 


nou/^E 4 

Boy ~Co/ore.J- } doy^ 




F/GURE 0 

B ay -Cc lored-jO doya 



figures 4-6 
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anywlicre from the veiy beginning to the very end of tlie iccord 
(Figures 4, 6, 7, 8). In 28 pei cent of the cuives theic weic two 
such periods of deep sleep (Figures 1, 9), the iiuciviil between these 
two periods ranged fiom 7 to 51 minutes, with a median of 28 
minutes. In 3 pei cent of the records there were thiee pciiods of 
deep sleep (Figuie 2) In the remaining 12 per cent theie wcic 

/'1GUF(E 7 

Boy-i'Vhilc ~I0 fiayi 



nOURE 6 

Boy~White -lO Jays 



FiGUnE 9 

Girl-VVhitc —to days 



FIGURES 7-9 
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no instances of deep sleep (Figuie 5). in sonic cases tlie infant wjis 
active aiul civiiig tlie ciituc peiiod The one- ami two-clay iccoids 
showed more instances of two pciiods of deep sletji than of a single 
period, this was not tiue of any subsctiucut age giniip 'L’he few 
recoids where three inteivals of deep sleep apiieaied in each ncrc 
also obtained fiom one- and two-day-old Infants 

The lengtli of a penod of deep sleep tangecl fuim 1 to 34 
minutes, with a median of 17 minutes, tiumgh this iiiteival in¬ 
cluded moie than Stage /. It was diOicult to decide just wlicic a 
given period of "deep sleep” began and ended, hence an aihitimv 
cnteiion was adopted, wherebv Stages J, If, and III ncie gioiipcd 
togcthei to leprcscnt "deep sleep,” and a pciiod of “dee[i sleep” 
was incnsuied wherein there were no intciluptions foi more than 
two consecutive minutes of stages above III No age dilteicncc 
was appaient 

In addition to the general shape of the cuivcs, llicii ii legiilaiily 
of outline should be consideicd The cuivcs, as Figuics I to 9 
indicate, M’cre by no menus smooth, the piogiession iiuo ,iml out 
of a condition of deep sleep was (luitc niegul.n, noi nas tlieie 
any consistent oidci of succession of sleep stages involved in such 
changes 

Aiiothci factor conccincd with siicli v.iiialiilitv is tlie mimhci of 
Stage 1 ctunutca which occuiicd m an unmtcmiptcd 'sequence The 
length of such an unbroken penod of "dcciicst sleep” i.ingcd fiom 
I to 15 minutes, and tlicie Avas a slight tciulcncv foi the scqiioiue 
to mciease with age, since the avciagc nnmhci foi the age gmupi 
tiom one to ten day? lespcctively tvas 5 4, 4 0, 5.6, 5,9, 6 2, 6 8, 
7 0, 7.0, 4 6, and 8 5. 

This fact suggested that the lecoids decica^cd somewhat in 
vaiiabilirv duiing the ten-d.iy pciiod aftei bitili But a moic com¬ 
plete index of variability w.as needed than mcielv the sequence of 
Stage / minutes After considering and lejccting a numliet of com¬ 
plex indices, the wiitcr finally decided on two incMsuics ia) the mim 
ber of changes m dncction in a given lecoid (upwatcl veisiis liown- 
ward trends) and fi) the aveiage numbei of stages involved in eacli 
change Suppose an infant lias dropped fiom Stage IV to Stage III, 
and then icturns to Stage V This diicction cli.ingc includes tuo 
stages If the next stage is VI oi Vll, tlicrc is no cli.uige in diicc- 
tion, and the number of stages is not counted. If, how evei, tlic si.igc 
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following r IS II, theie is a diiectioii change involving tliiec stages 

The average numbci of changes in cliiection per lecoid foi each 
age group fiom one to ten days icspectively was 23 2, 24 7, 22 4, 
13 2, 27 7, 23 5, 22 7, 194, 19 6, and 25 7, with a total mean of 
20 4 Theic is evidenll}' no consistent age tiend here Howevci, 
the average numbei of stages per change in diiection foi each age 
group was 18, 21, 16, 1.7, I 6, 1.6, 14, 17, 13, and 1 5, with 
a total mean of 1 6 Heie the avciage for Days 1 and 2 is 2 0, for 
Days 3 to 7 inclusive 1 6, and foi Days 9 and 10, 1 4. In othei 
woids, while lecou)!. foi all age gioups involved many clianges in 
cliiection, thcic was some tendency fot the duection changes to 
dcciease ni extent during the 10 days aftei buth In this respect, 
then, we could say that vaiiability dccicascd somewhat with age 

Anothei question aiiscs as to the iclativc amount of tune spent 
in each of the stages of sleep The pci cent of the total lecordcd 
time spent in each stage fiom I to VII icspcctivclv was 12 7, 62, 
5 2, 6 1, 129, 166, and 403 In olhci woids, the infants weie 
sound asleep (Stage I) only about onc-cighth of the time, and wide 
awake ovei thicc times as much' Now if wc gioup together Stages 1 
and II foi deepest sleep. Stages III, IF, and F for intci mediate 
conditions, and FI and FII for active conditions, the per cents aic 
approximately 19, 24, and 57 Such findings contindict the layman’s 
casual assumption that the iicvvboin iiitant spends most of its time 
sleeping 

The totals cited neglect the factoi of vanabiLity in individual 
records Table 1 shows the pci cents for each of the six infants 
foi whom a '•cues of lecoids was obtained Foi example, the amount 
of time spent in Stage I langcd fiom 9 5 per cent to 25 0 pei cent 

TABLE 1 



Fra 

Cent of Time Spent in Each Siagc 


Infants 

/ 

II 

III 

IF 

r 

FI 

FII 

Total 

minutes 

A 

16 9 

1 7 

23 

86 

82 

20 1 

42 3 

907 

B 

25 0 

73 

40 

54 

IS 6 

154 

27 4 

909 

C 

9 5 

48 

72 

3 5 

II9 

13 1 

50 0 

911 

D 

16 3 

67 

25 

67 

102 

23 8 

33 8 

865 

E 

10 1 

54 

87 

63 

172 

174 

35 0 

815 

F 

10 7 

75 

4 3 

46 

12 9 

178 

42 1 

905 

Total 

148 

5 6 

48 

58 

12 6 

17 9 

38 5 

5,312 



128 


JOURNAL OF GLNEnC PSYCIIOLOOy 


and in Stage VII from 27,4 pci cent to 50.0 pei ccjU TJic total 
time spent in deepest sleep was slightly gie.itci ioi these th.m for 
the gioup as a whole (14.8% vs 12 7%). 

Table 2 indicates that theic die no consistent -ifjc diflcicnccs, for 


TABLTi 2 

Per Ccnt or Time Spcmf in Each Staoi a \ Aw CJroui-s 



! 

n 

jn 

ir 

r 

n 

111 

Total 

niinutCB 

1 day 

14 0 

70 

48 

80 

12 3 

18 1 

J5 8 

1,008 

2 days 

9 5 

S6 

5 7 

S2 

9 S 

20 2 

14 3 

89S 

3 days 

14 2 

+ 4 

5 1 

60 

14 0 

146 

41 7 

902 

+ days 

9.2 

4.9 

47 

1 0 

84 

15 6 

50,2 

834 

5 days 

15 9 

69 

67 

8 7 

18 6 

18 6 

24 6 

826 

6 days 

11 1 

62 

5 9 

5.6 

150 

17 8 

38 3 

908 

7 days 

109 

75 

38 

6 1 

160 

17 9 

37.3 

806 

8 days 

13.7 

4.5 

40 

72 

90 

11.6 

49 9 

801 

9 days 

10 3 

% ( 

57 

70 

12 9 

14 0 

42.0 

827 

10 days 

21 9 

64 

5 1 

5 3 

14 3 

164 

30 5 

544 

Total 

12 7 

6.2 

52 





8,354 


the per cents of each condition aic Inghiv Vduah!<> fmin <l.iv to day 
Although the ten-day group shows a high pet cent of Stage I, there 
arc fewer cases licie than in the other groups; fintheririorc, the 
mne-day group shows a lowei pci cent than most of the pieccding 
age groups. The per cents cover a wide langc, foi c\amplc, in 
Stage 1 they langc from 9.2 to 21.9, and In Stage VI] fioni 24.6 to 
56.2 Within any single age gioup the tangc of per cents foi the 
various members of that group w-cic fiequcntly even gie.itei than 
tho^c )ust cited. In the one-day pioup, f<u instance, the pci cent 
of time spent in Stage I ranges fioiu 0 to 25.6 pci cent, and in 
Stage VII from 0 to 100 per cent 

Still another question concerns the point dining the observation 
period when the infant is most likely to be asleep W^c liave already 
indicated the many types of sleep curves to be fomul in newborn 
infants It is possible, however, that mathematical ticatmcnt of the 
data might reveal a slightly greater tendency foi infants to be asleep 
at one point than at another. The data were tabulated in fifteen- 
minute intervals from 2 o^clock to 3*30, and pci cents given to 
show how much of the total data foi each such inieival was spent 
in each sleep stage This procedure was also followed for each of 
the SIX infants who had a series of records. 
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TABLE 3 


Per Cent of Each 

FiiTci'N-MiNurp 

iNTLttVAI- 

Spent in 

Each Sleep 

Staop 


1 

11 

III 

IV 

V 

VI 

VII 

2 00-2 IS 

60 

17 

1 6 

3 1 

64 

19 2 

621 

2 lS-2 30 

144 

62 

6 1 

47 

10.1 

11 9 

46 6 

2 30-2 45 

19 9 

93 

6.3 

70 

10 4 

13 7 

33,4 

2 45-3 00 

12 0 

7 2 

66 

8 2 

16 9 

19 8 

29 3 

3 00-3 15 

10 9 

70 

49 

78 

16 9 

19 1 

33 4 

3 15-3 30 

11 3 

59 

45 

5 9 

13 1 

16 7 

37 S 


Table 3 icvcals that foi each fifteen-minute inteival the largest 
per cent of the time was spent in waking activity (Stage VII), 
though these per cents range fiom 29 3 to 62 1. The gioatest 
activity and the least deep sleep occmicd in the fiist quaitei-hom, 
whicli IS what wc might expect right after the infant lias been 
disturbed by much handling The highest per cent of Stage I, or 
deepest sleep, occuried between 2.30 and 2 45, with the next highest 
per cent in the piecedmg quaitei-houi, though the latter interval 
had the second higliest per cent of waking activity. Even here, 
howevei, the highest pci cent of Stage I is baicly one-fifth of the 
total time lecoulcd for that Interval A similar oidei as to sleep 
and activity in the vailous inteivals is obscivcd when we gioup 
together I and II, III, IV, and F, and VI and VIL When the data 
aie tabulated in terms of three half-houi inteivals, we find that the 
per cents foi the inteivals following 2 00, 2 30, and 3 00 lespec- 
tively are 14 2, 24 2, and 17.6 foi Stages I and II and 69 9, 48 1, 
and 58 4 for St.igcs VI and VII Thus the infant was most likely to 
be in deep sleep between 2 30 and 3*00 and least likely between 2‘00 
and 2 30 But even here the infant is fairly active about half of 
the time in the second half-houi. One would hesitate to sav, then, 
that the sleeping condition of a iicwboin infant could be piedicted 
with any clcgiec of ccitainty 

When we examine the data with tefcience to age gioups, we 
find that the highest pci cents of Stage I occuned in the fifteen- 
minute mteival beginning at 3 00 for Days 1 and 2, 2 30 for 
Davs 3 to 9 inclusive, and 2:15 foi Day 10, the per cents langing 
from 17 6 at one day to 43 7 at five days But wc cannot generalize 
safely that deep sleep occurs eailier in the period as the infant 
glows older, for when we combine Stages I and II, the highest per 
cent for the one-dav group is shifted to the 2 15 inteival. The 
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second highest pei cent was about as likclv to octui in .i picci-dlng 
mtewal as in a succeeding inteival. 

Tabulation of the total data does, liowevci, obsciue iiulividiiai 
trends. Foi the six infants with a senes of iccojds, tjie highest pei 
cents of Stage I occuiied in the iiitciv.il beginning at 2 30 foi two 
of the infants, at 245 for one, at 3 :00 foi one, ami at 3.15 foi two 
These pei cents langed from 120 to 39.3 

A niimbei of incidental factors mav also he discussed One of 
these factois is civing The per cent of the total 92 lecoids which 
showed cr^nng duTing each fiftecn-mmvitc interval betw-een 2'00 and 
3 30 were 30 4, 326, 33 7, 38 0, 370, -incl 44 6 Thus, while 
crying might occiu in any of these inteivals, it tcndecl to increase 
somewhat during the obscivation pciioci, with the most ficquciit 
crying between 3 I5 and 3*30 The voungci infants cned nioic; 
80 0 pei cent of the 40 iccords for infants I to 4 davs old included 
cryingj in contiast to 59.6 pci cent of the 52 iccoids foi infants 
5 to 10 days old The crying mvaiiably occuned m Stages FI and 
VIlj wlien the infant was either awake or very active, most instances 
happening in Stage Vfl Onlv occasionally wa<. a possible specific 
cause foi the crying cited In one iccoid of piolonged crying the 
infant had had a sore navel diessed just bcfoic the obscivation 
period. In anotlier case the infant had just been cnciimcisecl In. 
still nnothei instance the ninsc repoitcd that the infant “secined 
hungry” and had not taken the usual amount of food 
Theie wcie 30 iiiccough lecords obtained fioin 17 infants, in 
one case theie were two hiccoughing scizuies dining a single penod 
of observation. These iccoids boic out the findingi of the wiiter 
m an earlier papei (8), Age did not seem a factor, The number 
of minutes in which hiccoughing occiiiicd langcd fiom 2 to 22, with 
a median of 7 In neaily .ill cases, hiccouglung occuitcd in Stage 
VII. theie weic but two cases wlieie it occuircd in St.ige f'l, two 
in Stage and one in Stage IF Beginning willi 1 45, the num¬ 
ber of cases of hiccoughing which began in each fiflccn-nunutc 
interval were 5, 10, 6, 7, 0, 2, and 0 Thus onc-tliiid of tlie 
hiccough periods began between 2 00 and 2'15, .ind onlv two 
occurred aftei 2 45, 


Yawning, sneezing, .md reguigitating iniRlii octui in iiin' poition 
of the observation penod Yawning, howcvci, occuiietl most fic- 
quently during the /list half-hour, and seldom dining the last 15 
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minutes Theic items occvincd most ficqucntly in St.ige I'll and 
less fiequcnth' in Stage VI On only two occasions did a yawn 
ocuii in any otliei condition, and that was Stage ]' Tlie ficqucncv 
of ya^uiing v.tiicd fiom infant to infant and fiom day In da\ in the 
same infant 

Defecation—ic, defecation which was audible—likewise occiiiied 
only in Conditions J'l and J’ll It might occui anvwhcie in the 
obseivation pciiod 

In a pievious article (7) the wiitei discussed ccitain types of 
breathing in the newboin infant which might be called Cheyne- 
Stokes bicathing as in the adult. The iniinbct of iccoids for each 
age gioup fioin one to ten days icspcctivcly in which such pci iodic 
bicathing occuried was 1, 0, 1, 1, 1, 1, 4, 2, 6, and 2 Thus 
It seemed more likely to occui in the oUlei infants. Fuitlieimnre, 
these oldci infants also showed in any one iccoul moie minutes in 
which Cheyiie-Stokcs breathing occuiicd Thcie was one case 
wheic 46 minutes of Chevne-Stokes bicathing occuiied (6-clav-old 
infant), one ot 14 (lO-dav-old), one of 13 (7-tlny-old), one of '7 
(10-day-old), and Uvo of 5 (7- and 8-dav-old) Hence most of 
the lecords included only 1, 2, oi 3 minutes of Cheync-Stokes 
breathing. This type of bieatlimg never occuired, of touise, in 
Stage 7, m which by (icfinition the bicathing was always legulai 
The periodic icspiration was found most frequently m Stage 77, and 
less frequently in III, IV, and V in that ordei. In only one in¬ 
stance each was such breatliing found in Stages VI and VII This 
18 to be expected, since the incicasing activity of the infant from 
Stage III to Stage VII would tend to distoit the bicathing curve 

Furthei data weie sccuicd concciiiing the fiequcncy of occurience 
of the body jerk alone and of the body jeik followed by a general 
stir, as described in an eailici article (6) Both types of body jerk 
seemed to occui most ficqucntly duiing the fiist thice d.iys, decreas¬ 
ing slightly thereafter The per cent of the total numbei of body 
jdrks which occuired in each stage from 7 to VII respectively w.as 
15 6, 24 7, 47 9, 4 1, 1 6, 60, and 0 Thus about half occuiied in 
Stage HI, a fouith m Stage II, a sixth in Stage I, veiy few in Stages 
IV, V, and VI, and none at all in the waking condition The 
earliei investigation found most of the "spontaneous” body jciks 
in Stages 77 and 7 icspectively, with few in Stage III, though it 
agreed that body jeiks decicased as the infant became moie active 
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The pci cents of body-jetk-plus-stii for each stage wcic in tlie present 
study 3 0, 9.6, 12.6. 4.5, 5 0, 55 8, .ina_9.6 Again, while this 
type of beha-vior might occur in any cootlition, it was least likely to 
occur in deepest sleep and most likely, as stated in tlie cailici article, 
to occur in Stage VI- 

In a few infants additional factois seemed to chaiactciizc deep 
sleep In two infants slight, periodic “chewing" movements, in¬ 
volving the lowei lip oi jaw alone, appealed dining Stage I and 
disappeaicd when the bicathing became iricgulai. These slight 
movciiients vaiied in number fioin one to fouitccn at a time In 
but one infant was there audible bieathmg during Stage I which 
was compaiable to what wc call “snoring” in the adult Tins 
"snoiing" likewise disappeared as the infant passed flora Stage I 
into Stage 21. These additional factms would not occur every iliy 
in a given infant, but did occui m scvcial daily lecoids foi that 
infant when a senes of rccoids was obtained. 

Througliout this discussion no sex or coloi difteienccs have been 
mentioned, because oui findings wcic always negative Noi have 
RTiy reliable sex or color differences been icporied ui otlier investi¬ 
gations -with tlie newborn infant. 

These findings concerning sleep may now be com[iaicd with 
those of other investigators As no adequate entenon of hlcep has 
been used hcictofore with newboin infants, information about their 
sleep cuives is vciy scanty. Back in 1892 Caciny (1) detcimined 
the sleep cuives of childicn of vaiying ages by means of the sticngth 
of induction current neccssaiy to piodiicc some icsponse in the child. 
With one 23-day-Qld child, the youngest used, the ra.ixiraal depth 
during a 3-hoiir period occuiicd at the end of one houi if the infant 
were undiesacd and Iiouis if the infant wcic clothed A child 
3 ycais 8 months old showed two maxima dining a 12-lioui period, 
the greater aftei hours and the lesser after lOj^ hours. Aside 
from the fact that data wcic secuicd from too few subjects, .md that 
the subjects ivere older than those used in tlic piesent study, we 
might question the adequacy of the criterion used by Czeiny 

In 1932 Irwin (3) determined the amount of motility and sleep 
of infants 1 to 16 days of age in 15-niinutc mlciv.als fiom 2 30 to 
5:45. He found that 28 per cent wcic asleep duiing the first 
period, 63 per cent during the sixth period (about the middle), and 
50 per cent during the last period. Apparently he used “eyes closed, 
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body quiet" as a ciitciion of sleep as he did in pievious studies No 
specific sleep curves oi individual vaiiations weie indu-Atcd. The 
peiiod of obscivation a\.is much longci than in the present study, 
we can only speculate as to what our results would have been if 
our subjects h.id been available foi a similar pciiod 

In 1933 Maiquis (4), in a study of the motility of 13 infants 
less than one vcai of age, used ^‘eyes closed fot one minute" as the 
critciion of sleep. She found quietest sleep occuiring at the end of 
the second houi foi night sleep and at the end of the first half-houi 
foi day sleep Infants’ sleep, she said, is less sound than that of 
adults .ind less vaiiable fiom night to niglit Heie again no specific 
sleep evuves were given, the infants, too, wcie oldei than those of 
the piesent study 

Reynaid and Docketay (5) constiuctcd a few sleep curves fot 
newboin infants in both minute and five-miiuite intcivals, using the 
cnteiion of sleep dcptli established by the wiitcr. These cuives 
wcie lepoitcd to have an intermediate period of deep sleep in most 
cases But the penod of obscivation was shoitcr than that of the 
piesent study, and too few of the longer lecoids weic secuied to 
indicate the wide vanations possible fiom infant to infant and from 
day to day in the same infant 

A gencialized sleep curve foi the newborn showing a single 
point of deepest sleep would at fiist glance seem to be quite leason- 
able because it is similar to the sleep cuivcs attiibuted to adults by 
vaiious invcstigatois. But theie is no icason why we should expect 
the sleep pattcin of the newboin infant to confoim to that of the 
adult before any appicciablc learning has taken place. The oiganiza- 
tion of an infant’s day is far tliflcient fiom that of the adult, and 
diffeicnt, too, fiom its own prenatal existence The evidence indi¬ 
cates that the human being must leain to adapt himself to the cycles 
of quiescence and activity necessitated by his physical and social 
enviionment We should not expect much adaptation of this sort 
to occui in the brief period of 10 days following birth. The ex- 
tieme vai lability of neonate sleep fioni recoid to recoid is the most 
significant teatuie of the lesults of this investigation 

A more complete pictuie of the neonate’s sleeping and waking 
ihythms should eventually be obtained by secuiing continuous lecords 
foi othci mtcivals of the day and night beyond the one used m this 
study 
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D. Summary 

A total of 92 continuous iccords, compiisinK S,154 iiiinutes, was 
secured fioin 40 nenboin infants in the iutcrv.il licLwccn tuo aftei- 
noon feeding peuods. These recoids -wcie classified fioin inimiLe to 
minute in teims of seven stages of sleep depth asccii.iiiKMl in d pre- 
viOMS study Graphs and statistical analyses yielded the following 
conclusions 

1 Sleep cuives in the newboin aic highlv vaunhle fioin infant 
to infant and fiom da)-' to day m the same infant There may be 
one, two, or even tiuee periodi. of deep sleep in a given lecord, 
their frequency of occiincncc being in the oidci iicimcd, oi thcie 
may be no deep sleep at all 

2 Within this ten-day period there was some tendency foi the 
vaiiability within the individual cuivc to dcciease with age, when 
meastued m terms of extent of ducction-cKangc oi m tcim^ of t!ie 
length of an uiiintciiupted senes of Stage / minutes No age diftci- 
ence was app.irent, howcvci, in the length of tlic jieiiod of deep 
sleep, 

3 For the infants as a whole the relative amount of tinie spent 
in each condition would place the stages in tins descending oidcr 

VI, r, I, II, IF, and III. The infants weie awake 40.3 per 
cent of the time and sound asleep only 12.7 pci cent of tlie time 
Results for the serial records for six infants weic similai. No age 
difterences were noted 

4 The infant was somewhat moic likely to be .iwakc between 
2:00 and 2 IS and asleep between 2.30 and 2:45 than at any other 
time, but theic was little diffcicncc between pei cents foi these 
intervals and the ochei inteivals The six seiial recoids wcic quite 
variable in this respect 

5. Incidental factois such as yawning, sneezing, icguigitating, 
hiccoughing, ciying, and audible defecation weie most likely to occur 
in Stage VJI, and never occuned in Stages I, II, oi III. Cheyne- 
Stokes breathing iiicicascd somewhat with age, and occmicd most 
frequently in Stage II Body jerks weie most fiequcnt in St.igc lU, 
while body jerks followed by a general stii wcic most ficqiicnt in 
Stage VI, The fiist type of jeik dccicascd with age, giving wav 
to the secoixd type 
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THE DEVELOPMENT OF COOPERATIVE BEHAVIOR 
IN MONKEYS AND YOUNG CHILDREN' 

Depntlmiiil oj Psythology, Umversily of Clmeiijo 


D VHL L WoLi'Lu \ND HiiLLN M Wolflt: 


A Introduction 

The iJiescnt luvcbtigHtioii sought to study the oiigin aiul develop¬ 
ment of cooperative behavioi in monkeys and young childien when 
these subjects tverc placed in a situation in which each could secuic 
food foi Ills partnei, but not foi himself When coopeiative behavior 
developed undei these conditions, we studied tlie methods of com¬ 
munication by whicli It was secured and controlled 

Eight monkeys and eight preschool childien wcie used as subjects. 
The monkeys weie studied at the piiinate rcseaich colonv of the 
Univcisity of Wisconsin duimg the summci of 1934 Our thanks 
aie due to Piofessoi Hcnmoii and Piofessoi Harlow for their 
coopeiation m making the facilities of the rcseaich laboiatoiy avail¬ 
able The childien were studied at the University of Mississippi 
Juiing the summei and fall of 1935 

Ciawfoid (1) has leccntly described the coopeiative solving of 
problems bv j'oung chimpanzees His inonogiaph discusses the 1ns- 
toiical background of the pioblem, and Crawford’s woik itself is 
the only important experimental .attack on the pioblem of coopeiation 
in the sub-human primates The pievious woik on children, mostly 
observational in natme, is available in textbooks (2). 

Crawfoid’s study closely icsembles the piesent work m puipose 
but not in method Ciawfoid’s expciiments demanded teamwork 
for a common goal, foi example, a pair of subjects pulled a weighted 
food box too heavy foi cithci to move by himself The piesent 
expeiimcnt demanded a icsponse which biought no immediate le- 
waid to the lesponding subject But each subject could, in alterna¬ 
tion, secure food foi his, partner It was theoicticallv possible for a 
subject to give food to bis paitner in the hope that on a subsequent 
tiial the paitner would give food to him The conveisations of 

*Received in the Eiltton.'il Offire on September 2, 1938 
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5,ome of the cliiMicrt mdicatctl then icalization of tlii'? pos‘?ibilitv 
Beliavioi of this ioit is clui«Kteiistic of much adult coopemtion, and 
if found in c.hilclicn oi monkevs it mav also be c.illcd coopei.itivc 

B ExPIiRlMINlS MITH AIoNKFYS 

'The eight iiionkevs weic studied in fom p.uij> trith no shtftmjr of 
partiieis Each p.ui lived side by sitlc in the c«igcs whciic the evpeii- 
meat was peifounccl The two wiip cagcb, 18 v dO y 30 ini.hcs \n 
size, ueie placed end to end, with a nine-incli gaj) repainting them 



; PLATFORM 

_ ^LEV ER 


figure 1 





DAL.1 L WOLFLE AND HELEN M WOI TLE 


139 


Tlie anaiiKcmcnt peimitting one subject to pull food lo the othci 
IS shown in Figiuc 1 A light and easily moved levei was pivoted 
at one outside coinei of a platfoim built by the cages At the free 
end of the level a food cup vi'as fastened A coul was attached to 
the middle of tlic level A iing on the ficc end of the coid could 
be placed in the cage ncaici the fulciuni of the level The subject 
in Cage A could pull the img and coid placed in its cage and tbciebv 
pull the food cup to Cage B He could not leach the food which 
he himself pulled m In the lowci pait of Figuic 1 a similar ai- 
langement is shown which peimitted the subject in Cage B to pull 
food to his paitncr m Cage J 

A single grape was used as an incentive on each tiial for the 
monkevs They wcie fed tlicii daj'’s latioiis at the end of the 
expeiimcntal pciiod 

The daily experimental piogiain consisted of 24 trials with J 
and D alternately pulling food to each othci The cxpciimeiitei put 
a giape into the food cup, placed the iing in the cage, and staitcd 
the stop-watch. If tlic subject pulled, the time hcfoie pulling was 
recouled, tlie api>aiatus was leplaccd at tlic edge of the platfoim, 
and the tiial foi the othci subject was begun If the subject liad 
not pulled the iing at the end of five minutes, the tiial was declared 
ovci, the ling was taken out of the cage, and the giape out of the 
food cup The next tiial was then begun foi the othei subject. 
Tims, in wliat will be called the "foo/l days,” each subject could 
icceive a maximum of 12 giapcs and could pull food to his paitner 
a maximum of 12 times 

Aftei the subjects Icaincd to pull, food days weic alternated with 
daj’s on wluch exactly the same pioccdmc was followed without 
food. The expeiimcntci came into the lOom at the usual time 
and, without placing a giapc in the food cup, put one of the rings 
In the cage If the monkev pulled, tlic time befoie pulling was le- 
coidcd If he did not pull within five minutes, the iing was le- 
moved and tlie next tiial begun foi the othci subject Tliese aie 
called tlie "uo-food days" 

The alternation of food and no-food days constituted the basic 
tiaming If a subject did not distinguish between the two conditions 
at the end of 240 tiials (20 days of tiaining), he iias diopped fiom 
tlie expeiiment If a cleai difleicntiation between these two condi¬ 
tions was shown, the following lest situations weie given 
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The filSt test situation was called the "cinpty-cagc contiol ” One 
animal was removed from the room and the othci tested as befoic 
If the ting was pulled in, the tunc was recorded, tlic gi.ipe .illowed 
to remain in the empty cage, anolhei one put in the food cup, and 
a new Ciial started. Il the ring wiis not pulled in /we iniinites, tlie 
grape was removed, another one placed in tlic food cup, and a new 
tiial started 

The einptj'-cage control Avns designed to distinguish between co- 
opeiative pulling and pulling which was motivated diiecllv by the 
sight of the ling and food without reference to the paitnci, 

The other test situation was named the "sewened-food lotitioV' 
Metal scieens (shown as dotted lines ncai the food cups in Figure 
1 ) weie attached to the two Icvcis E<ich sciccn picvented tlic piilU 
ing animal from seeing the grape m the food cup but allowed the 
receiving animal to sec it 

On half of the timU a giapc was placed in the sciecned food 
cup. On the otliei half of the tiials a pretense of placing n gi.ipe in 
the cup was made, but tlic cup was actually left empty, these aic 
called "fake” tiials Fiom the standpoint of the pulling monkey the 
appearance of the apparatus was the same and tlic bclmvioi of the 
fixpeiimenter the same whether food w'as ically placed in the food 
cup or not The two types of tiials wcic given in landom oider. 
Trials for the two subjects weic alternated 

Tlie scieened-food test gave the receiving monkey nn nppoitiinity 
to inform its partner rcgaiding the picscnce oi absence of fond, and 
gave the pulling monkcv an oppoitunity to respond diftcicntially to 
those cues by pulling only when food was leallv in the food cup. 

C Results 

All eight monkeys learned to manipulate the appaiatus and to 
pull food to tlie partner. Four of them pulled moic slowly oi did 
not puU on the no-food days But none of them showed any evi¬ 
dence of behavior which could be called cooperative 

1. Pal and Psyche 

The fiist pair of subjects consisted of two voung adult male pig¬ 
tail monkeys, Macaca nemestumis, named Pal and Psyche Pal 
pulled immcdintclv on almost evciv one of his 12 (food) tiials on the 
first dav, and continued to pull rapidly thioughout tlic cntiic tiain- 
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mg peiiod. On clayh when no food was given, Pal was inoic hesitant, 
altliough lie eventually pulled on most of Ins no-food trials His 
average pulling time fluctuated and then became faiily stable at 45 
seconds At the end of 20 alternate food and no-food days, Pal was 
pulling rogulaily and almost mrimediately on every trial on the food 
days, and less regularly and much moie slowly on the no-food days 

Foi the first foui days, Psyche pulled about as readily on no-food 
as on food days After that, he responded cliftcrently to the two 
situations On food daj's he pulled regularly, with an average time 
fluctuating aiQund a minute On no-food days lie reached a point 
where he nevci pulled, he seemed to avoid the ring with a studied 
disiegaid Thus by the end of 20 days Psyche had also made the 
basic diffeientiation, and the empty-cage contiol was given to both 
animals 

Pal continued to ••espond as he had duiing the last half of the 
20 days of the initial tiaining. He pulled on days when food was 
present, and pulled immediately on piactically evciy tiial. On one 
of the five (lays of the cmpty-cagc contiol, no food was used Pal’s 
average pulling time was exactly the same as on the last no-food day 
when Psvchc was present. Theie were tlius no measurable differ¬ 
ences in Pal’s behavioi which could be attiibuted to the removal of 
Psyclie from tlie scene 

Psyche behaved in a similar mannci when Pal was removed and 
he was left paired with an empty cage On the four food days he 
pulled with a little more speed than usual On the one no-food day 
of the emptv-cage contiol, he did not pull at all Again, there wcic 
no measuiable diffeienccs attubutahle to the absence of the paitncr 
If tlie animals had been coopciating with each othci during the first 
20 days, they weie now just as willing to cooperate with an empty 
cage 

Botli animals wcic given the scieencd-food contiol The iccciving 
monkey (who could sec the food) was judged in both cases to react 
difteientlv on food and fake tiials On food trials the receiving 
animal was more interested in the situation and tended to stay m 
the cornel of tire cage closest to the food. Fiequent .rttempts were 
made to reacli the food in case it was not pulled in immediately On 
fake trials, various other tvpes of behavioi developed Pal formed 
tlic habit of reaching out and slapping the experimeirtei when he 
pretended to place food in the cup The piolocols for Psyche con¬ 
tain such comments as 



142 


JOURNAL OF GENFflC PSYCHOI OCY 


Ps>chc getting negativisUc on many tiials when no ■food is 
placed foi him lie very obviously turns Ins hack on tlie food 
Clip or goes to the othci side of the cage Pal pays no attention 
to this behavior 

It seems probable that a pcison could Icami to with fairly 

lijgli accuracy, from obseivatioii of the cIiIIciciilcs in the iccciving 
animal’s bchavioi, which tiinls had food piescnt aiul which did not 
Uut there was no evidence that the inoiikcys could learn to intcipiet 
their paitner’s behavior. Pal pulled in less than 15 seconds, food or 
no food, on 95 of Jus 96 tiials Psyche did not pull quite so lajiidly 
ot icgulaily, but he had nn avciagc pulling time of 15 seconds, and 
this aveiage was the same on the 48 food and the 48 fake trials. 
Neither animal showed an ability to intcipict his paitnci’s belmvioi 
ns a sign of the absence oi picscncc of food when lie, the puller, 
could not see into the food cup foi himself 

2. SfnHei (iitd Twit 

The bccond pan of monkeys consisted of two young .ulult males, a 
spider, Aielas O^offioyi, and a cebus, Cebus capnantn 

Potli pulled readily and rapidly Tlie spjdci pulled more lapidlv 
on nonfood tiials tlinn on food Hials foi the fiist six clavs of training 
After tliat he showed no disci imination between the two conditions 
cithei in pulling time oi othci behavior Twit, the celnis, pulled 
equally rapidly on both food and no-food tiials 

Since neither animal diflfcicntiatcd between the two basic condi¬ 
tions duiing 20 days of training, no test trials weie given 

3. /liiTiie and Peuy 

The third pair of monkeys consisted of two j’oung adults, Annie, 
a female baboon, Paf>io hainadiyas^ and Pcicy, a male pigtail macaque, 
Mficacei vemesiiniiis. 

Pcicy pulled with beautiful legulaiity and absolutclv no icgaid 
to the question of whethei or not food was picsent. On the aveiage, 
his 12 daily pulls were made in 13 seconds each, .iiicl it was quite 
impossible to tell fiom an examination of the pulling times whclhci 
food had or had not been used on that day He was not given the 
empty-cage contiol test, 

Annie completely icfuscd to pull foi the Hist foiu day's, although 
food was used on all tiials On the fifth day slie pulled on thicc, 
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and on tlie sixtli day on nine of the 12 tiials The seventh day was 
the fiist no-tood day On that day and all subsequent ones she 
pulled on all tiials, with three scattered exceptions occunng on no¬ 
food days Aftci the habit of pulling had been established a tune 
diftcrcncc between tlie food and no-food days developed and bee ime 
more mailted as the experiment piogtesscd She avciaged 11 seconds 
per tiial on the last four food days and about one minute pci tnal 
on the last foui no-food dajs 

Since Annie had made the basic ditfcicntiation, slic was given five 
days of the empty-cage test On the fist day she seemed distuibed 
by Percy’s absence and did not pull on four of the 12 tiials The 
piotocols contain such notes as 

"Annie kept looking at the door thioiigh wlucli Percy had 
been taken I paid no attention to ring King icinovcd at end of 
five minutes," and “Percy anti Annie ficquently called to each 
other from the adjoining looins" 

On tlic second cmptv-cagc day no food was used Annie ])ullcd 
immediately on 10 tiials and within two minutes on tlic other two 
On the thud, fourtli, and fifth empty-cage days food was again used 
She pulled immediately on 26 tiials and fairly lapidly on nine One 
trial was unfinished at the end of five minutes 

Annie was appaiently influenced by tlic disappeaiancc of Peicv on 
the fiist day, but after she became accustomed to his absence there 
weie no signs in hci pulling behavioi of lesponding differently to 
the empty-cage contiol 

Foi the next five days Percy was letuined to the cxpeiiment and 
the scrcencd'food test was given both animals. Percy maintained his 
usual habit of icgulai and immediate pulling Annie was much 
moie variable in her bchavioi and pulled slowlv or rapidly oi some¬ 
times not at all, but without regaid to Percy’s behavioi On one 
day she pulled more 'lowly on the food tiials, on two days she 
pulled moie lapidly on the food trials, and on two days the avciagcs 
for tlie food and fake tiials were the same All in all, she failed 
to demonstrate tiiat hci picvious behavioi had involved any clement 
of cooperation oi that slic could conectlv interpret Pcicy’s behavior 
as a sign of the presence oi absence of food in the appaiatus 
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4 Kayo aud Czva 

The fourth pair of animals consisted of two tl\ice-ye,\i-old male 
monkeys, Macaca mttlalla, named Kayo and Cwa. 

Kayo pullctl uitli clock-likc regularity on hotli fond and no-lood 
days No fiirtlici tests weic given 

Aftei tlie fourth clav, Cwa pulled faiily rcgiilaily and a little 
more rapidly on the food days than on the no-food days. The differ¬ 
ence of half a minute was not large, but was quite consistently main¬ 
tained. 

Cwa was theref 01 c given the emptv-cage coiitiol He pulled im¬ 
mediately on all but one trial of the fiist day’s senes, on all trials of 
the second day, and on eight Hials of the third dav The icinaining 
trials foi each day were rapnl, usually less than onc-hiilf minute 
cadi. This pulling was fastci than that on food days ivhen Kayo was 
piesent, and Cwa was judged a faiUnc at demonstintiiig coopciatioii 

D Exi’LRIMTNrS WITH ClHLDRFN 

As fai as possible the childicn wcic ticaicd in the .Siimc fasliion 
as the monkevs, but a numbei of tliftcienccs ncccsv.u il\’ CMstcd. The 
children did not live in thcii cages 24 horns a dav, hut were hiought 
fiom then homes and placed in tlicm daily foi tlic pi’iiod of experi¬ 
mentation. They weic not cxpciuncntcd upon on Siuulavs 

The cages were 42 x 48 x 48 inches m si/.c and we\c ci>ust\uctcd 
of wooden frames and wnc netting The aiiangeincnt foi giving 
food to the partnei was sunilai to that used with the monkeys 

In order to keep the children happy and willing to ictuin on the 
next daj', it was nccessaiy to give them some simple playthings 
Blocks, boaicls, scissois, papej, and other toys neie kept on hand, 
and one oi two things piescntcd each daj'. Sometimes these toys 
served as distiactois. from the pioblcm tlic cxpciimcntci had tu 
mind 

Hunger motivation was certainly less stiong in the cliildicn tlian 
in the monkevs The monkeys, fed daily at the end of the experi¬ 
mental period, always ate tlieii giapcs imincdi.itcly I'hc children, 
biought to the laboiatory not many hours after breakfast, sometimes 
ate the food immediately and sometimes did not Amin.il ciackei-, 
instead of grapes weie used as the food icwaul toi the childien 

The practice of giving no food on all tiials of alternate days had 
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to be abandoned for the piacttc«il rctison thaC it left the children dis¬ 
satisfied and unwilling to icturn the next day As a substitute, tiials 
without food were given for the fiist half of the day and food tiials 
were given in the latter lialf 

No pair of childien was studied for as many days as were the 
pairs of monkeys The eropty-cage and screcncd-food control tests 
weic given as soon as the children showed cleai diffeientiation in 
behavior between the food and no-food trials of the basic training 

The expeiimcntei refused to talk about the food situation The 
methods of description and command wcic theicfore original with 
the children, One exception was made: If a child rvas at first too 
polite 01 too timid to eat his animal cracker without permission, the 
expeiimentci said "You may eat ti " All speech connected with the 
experimental situation was copied verbatim This task was usually 
easy, if occasionally something was missed, the approximation was 
indicated in the recoid 

The children were studied in four pans with no shifting m pait- 
ners The expeiimcnts will be desciibcd in t)ic order of the chil* 
dren's age 

E. Results 

All eight children learned to manipulate the apparatus and to pull 
food to the partnei Six of them refused almost completely to pull 
on no-food trials, two of the voungei ones did not make as complete 
a discrimination The two youngest ones faded the screened-food 
and the empty-cage control tests 

1 Maty and Jimmy 

The oldest children used in tire experiment were a boy, Jimmy, 
and a giil, Maiy Jimmy was five years and six months old and 
Mary was five ycais and eight months old They seemed about 
equal in physical skill and general development. 

On the first dav they weie uncertain as to what they should do, 
what the appaiatus was for, and why they wcie there They wcie 
locked in the cages and the following conversation was recorded 

Maty “Now what are we going to do? llcie'a a porch and 
there’s a porch ” (Pointing to the two platforms ) 

Jimmy "rm a Hon and you’re a tiger” (They play at ro.!! 
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Mary "What’s these?" (Pomis mdcfiiittcly to ring's and 
apparatus Fulls niig in about six inches ituikiiij; it possible 
for Jimmy to stietch out and get Ins crackei Tluy pl.iy lion 
and tiger ag.nn ) 

“Why did you put something there mid not something thi.it?'’ 
(Pointing to the two food cups) 

"Jimmy pulls' that and I get that and f pull tliat and Jnniiiy 
gets that” (Pointing correctly to the two coids and the tno 
food cups) 

"I'm coming out How did you make this? If I were you 
I'd want some pnptr’^ (Children play gnmc of p.itty-cakc 
through screen) 

Jimmy “I'm a white boy, I don't have anything to cat ’’ 

Tlfmy “Yon do have something to cat" 

On the second tiial, aftci Jimmy ptillctl Matv’s food cup in, 
Marv said "Ji/ni/iv, you push that tight back” and lieJpcd him to 
do so instead of taking the cracker When told thal she might cal it, 
more mtetest A\as shown. Each child ni.i(lc conett stdtements of 
the pioblein and each was quite willing to pull food to the otlici 
The first trial of tlic second day agAin showed some ui’iecittunty, 
or perhaps onlv a lack of hungci. The complete rccoul foi that 
trial is‘ 

Jimmy. "Put one in mine" 

Maiy “I'll pull yours if you’ll pull mine" (They take off 
shoes and stockings and then try to get out ) 

Jimmy "I’m going to let you out .ind you can let me oui ” 

Mary. ‘Pull that knob, 1 want to cat mute, heaiF' (Jimmy 
pulls ring and Mniy secures cooky at 183 seconds Slie starts 
to cat It but docs not do so ) 

“Full that in so I can put mine back on " (Jimmy pulls level, 
which he had pushed out as far as he could reach, in iignin 
At the end of five minutes the crackei was still in the food 
cup ) 

The remaining trials on the second day all went qtiilr ra[jiclly 
The time records indicate that on all but two of the icm,lining 23 
trials the cracker was obtained in ftom two to 10 sccoiuls On the 
fourth trial of the day Maty pulled the ciackci to Jimtnv ^^'lth the 
command' "Jimmy, ilot/i cat youts bpfote I eat mine” jininiy dis¬ 
obeyed, but ate slowly On some latci tiiaU, one of titc ciuldien 
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kept his ciackei until the paitnci had one also Then both ate to- 
gethei 

On tlie tliud (lay no food was used Ncithei cluld pulled on any 
tiial Thus there was a veiy sliaip diffeientiation between the lapid 
pulling of the day befoie and the total lefusal to pull on the third 
day The childicn asked fieqxicntly foi craciceis and asked why none 
weie present Without dividing the convcisation according to 
sepaiatc trials, some of these comments vvcie' 

Maty “Now whal aie we i^oiag to do today? Give me a 
cooky ” 

Jimmy "Cooky, cooky, cooky, looky, looky, looky Do yon 
have any more cookies? When aic wc going to get a cooky?" 

Jimmy "Why ain’t yon going to give ns a cooky? Cause 
yon don't have any moie?” 

Jimmy “Yon ought to give ns a cooky oi a dunk of water” 

Maiy "Aic you going to give us a cooky or a drink? When 
aie ive going to have a dunk?” 

Aftet 11 tiials ncitliei had pulled They wcic becoming fretful and 
the day's woik was stopped. 

Food was used again on the fouith day. Jimmy pulled rapidly on 
every tiial but one, which took him slightly over a minute Maiy 
pulled lapidly on evciy tiial but two, when she did not pull at all 
in the five minutes allowed Thcic was not much convcisation about 
the expeiimcntal situation, but biicf commands to pull were given 
bv tlic receiving subject in seven of the 20 trials of the day 

Jimmy was unavailable for any furthci trials, and foi the next 
two days ]\'Iaiv was given the cmpty-cagc contiol test, She pulled 
an animal ciackei into Jimrov’s cage on each of the first five trials 
of the fiist day Hei monologue duiing these trials contained a 
nuinhci of statements of this ordei 

"Now how .im I going to get mine?” {Repeated viany tunes ) 

"I’m so Sony Jimmy is not heie How am I going to get 
them two cookies?” 

"Listen!'’ {to expetimentet) "How am I going to get those 
cookies^ K«h?” 

"Give me those cookies” 

"Give me my cookies, I’m going to get out if yon don’t give 
me my cookies ” 
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On the sixth trial for the day she refused to pull For one hour 
and fifteen minutes (15 tilals) she lemained in the cn^e; touched 
the ring only once bv accident, and made no move to pull Her con- 
veisation included these statements: 

“You give, me that cooky or I ain’t gomg to intll it." 

"If Jimmy were here I sure would be thankful, he'd get 
me out" 

"I want a cooky, please" 

"What's that door shut for? Nobody’s in there." {Pomtiug 
id Jimmy's enge.) 

On the second empty-cage day, Maiy paid no attention to the 
ring, nevci pulled or played with the appaiatus; and sat in her cage 
without making muclx direct reference to the animal crackcis. After 
half an hour she satd, as a ci acker was being placed in the food cup 
for a new tiial' "I atnt gmig to pull those cookies now" Later 
she asked for a cracker and said. "/ amt going to pull \i ** After an 
hour had passed by without pulling she said.'"/ haven't pulled that 
other cooky yet/"' and laughed. 

She made references to cookies In a moie general sense Both 
Jimmy and Mary had occasionally sung snatches of the popular 
song "Looky, Looky^ Looky, Heie Comes Cooky." On this day 
Mary amused herself by singing a number of oiigiiial variations of 
these words 

Although the data arc not complete, these cliildren were judged 
linquistically and socially mature enough to make cooperation pos¬ 
sible Each child Instructed the other to pull on some trials, and 
these instructions were always followed Instruction was frequently 
unnecessary since the childien pulled rapidly without it. Neither 
child pulled on the no-food trials Mary stopped pulling crackers 
to the empty cage after five tiials, and found the experimentci rather 
amusing in persisting in presenting them to her. 

A study of theii conversation shows that Mary gave instructions, 
made a rather complete statement of the problem, and baigained 
with Jimmy about pulling. Jiromy gave instructions and made a 
fairly accurate statement of the problem involved. He did not try 
to bargain with Mary directly, but he did attempt some haigaining 
with the experimenter. For example: 
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“I Wcint a cooky Give hei a cooky nod I’ll pull heia m 
I'm hiingiy. I want a cooky” 

"Put one on heis I’ve Rot one and she liasn’t” 

"I won't pull It unless you give me one" 

2 Stanley and Edwaid 

The second paii of childieii consisted of two boys, Stanley, age 
three years and foui months,’ and Edward, age four years and 
seven montlis. Stanley was sliy and timid and Edward liked to tease 
him 

On the first day neither child secured a ctaclcei During the first 
two trials they sat quietly mi their cages, neither talking nor playing 
Edward, on the timd tiial, asked* "What you doiuff with these 
strings in heie'^“ Later he asked. "What you going to do with these 
things^" Toward the latter pait of the pciiod they began to sliow 
more interest in the crackers Stanley declaicd* "I'm going to eat 
those." They talked about leaching the cookies but did not attempt 
to do so until the I4th trial when Edward tried to reach his own. 
On the next timl Stanley took off his shoe and attempted unsuc¬ 
cessfully to use It as a tool with which to scrape in the cracker On 
the 17th trial Edward pulled the ring enough to diaw Stanley’s cup 
m about two inches. He commented* "Stan wants that and I dont" 
Stanley made no attempt to reach the ci acker 

For the first four trials of the second day tlieii behavior was 
similar to that of the fiist day During the thud tnal Stanley com¬ 
plained "1 want, a piece of one of them cookies" On the fifth tnal 
he pulled the cracker within Edwaid's re.ach, Edward seemed 
hesitant about taking it and the cxpcrimentei said' "Yon may eat 
It." Edward took the cooky, plavcd with it, named it, and, after 
about thiee minutes, ate it On the next tnal Echvaid plaved with 
the ling for nearly four minutes before pulling it Stanley snatched 
the Cl acker and ate it immediately Edwaid complained. "He's 
eatiii It up afiei I gave it to him " 

In all but one of the lemaining 18 tuals of the day the crackers 
were obtained On five tiials Edward commanded Stanley to pull 
The commands were obeyed on all but one trial Stanley did not 
instruct Edwaid to pull on any trial, but Edwaid ahv.iys pulled 
anvwav Edward then, as at other times during the experiment, 
teased Stanley by such tricks as the following* 
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Ldviard "Look nt thail Cooky' Cookyl" 

Sinniey' "I can't get \t though ” 

Edward "Yon can't get it unless I pull the stung nml I’m 
not going to pull it You want a cooky? Do you?" 

Stanley "Uh-huh ” 

Edward “Look—All the far I’m going to pull it See if ynii 
can leach it If you can’t I'll give you yotii money hark “ 

(Stanley inei but is unable to. teach it Eihvaid piillj it 
closer Stanley gets the cooky.) 

All of tlie chiltlien, but patticulariy Edwaid, amused themselves 
occasionally by making up games centered about tlic pulling and 
the food On the 12th tjial of the second day Edward pulled the 
cracker to Stanley witli the statement '"Let’s piny nionkev in the 
cagcj you pull in cookies, that’s how yon play it"’ On the seven¬ 
teenth trial when. Startlcy was pulling he stopped him with "No 
faitlieil Tins ts the way you play monkey in the caqe and get your 
cookies!’ and reached out to get Ins. On tlic twenty-second trial, 
when he was pulling, he continued the game witli* "'Monkey ui the 
cage! Theie \ou me, theie you ate, theie’s yom animal" 

Witli the uo-iood situation on the third day the children m gcnertvl 
did not pull Edwaid began the dav bv announcing' "Let's play 
moukev in the cage. You pull anti 1 eat" But when tlic ring was 
placed in liis cage without a ciackci in Stanley’s food cup lie did not 
pull On only two timls of 20 was the food cup moved As far ns 
can be told it was not pulled to secure food on cithci occasion The 
first time, Edwaid amused himself by winding the coid around the 
wires of the cage wall. In this process the Icvci was slowly juilled 
in. The second time, Edward said "'I ivant to read the paper" and 
pointed to the paper lining of the food cup Stanley obediently pulled 
and EdsYard took the paper 

Neither child was satisfied without the animal crackeis and com¬ 
ments of this order were fiequcnt: 

Edwfjirf "Put one of ihose little animals on Why don’t you 
do It?" 

“When are you going to put those elephants on? Ilnh? 

Hull? Huh? When are yon going to put those animals on? 

Huh? Tell mef When are you I Do you think I'm just Romg 
to stay here?" 

Stanley “When you going to put the cooky on?" 

"Time to go home if you ain’t going to jnit the cooky on ’’ 
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Throughout the last few trials of the day Stanley became veiy 
lestless and wanted to leave On the next day he liad a temper 
tanttum and icfuscd to leave home It was not until six days later 
lie could be persuaded to come again 

On the food day which followed, Stanley pulled on cveij one of 
his 12 tiiaU, Edwaid on all but one of 12. Edward msliuctcd 
Stanley to pull on thicc trials, Stanley instiucted Edwaid on only 
one trial 

On the fiftli day, the fiist eight trials weie given without food 
and tile last eight with food On the tiials without food Stanley 
pulled only once, and Edwaid not at all Both chiklicn asked 
’'IVhen you going to put the animals on'^’’ On the tiials with food 
both rhildien pulled lapidly and happily Edward instiucted Stanley 
twice and Stanley instiucted Edward once to pull On one trial 
Edwaid lernarked, and Stanley echoed, "I'm playing monkey in the 
cage" On the last tual of the day Edward pcisuadcd Stanley to 
pull witli the piomise "You gtvc ind the cooky and I'll give it to 
you " The promise was not kept. 

With food on the sixth day, all 24 tnals wcie completed Edwaid 
instiucted Stanley thicc times and Stanley instiucted Edwaid twice 
On the seventh day 12 tnals wcie given without food and 12 
with food Stanley pulled on one of the no-food tnals, Edwaid on 
none All of the 12 food tnals were completed. On one of them 
Stanley told Edwaid to pull and on three Edward told Stanley to 
pull 

On the eighth day, with food, all 24 tnals weie completed Ed¬ 
waid instiucted Stanley to pull on four tnals and Stanley instiucted 
Edward on seven tnals The complete lecord of half of this clay is 
given in Table 1 to illustiatc the gcncial convcisation and the type 
of instiuctioii given by one child to the other 

Edwaid and Stanley wcie judged to have made a cleai-cut differ¬ 
entiation between tlie food and the no-food situations, and to lequiic 
no moie piacticc Tlie sci cened-food control test was given for 
four days As with the monkeys, each day's schedule called foi 12 
food tnals and 12 fake tnals, with a pietense of placing a ci acker 
The two conditions weie mixed at random except that each child 
had an equal number (six) of each kind 

The fiist two trials of the scieencd-food test happened to he fake 
tii.jls Stanley looked at his food cup on the first tiial, saw no 
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TABLE 1 

Recoro or Stanley Aign EdwhRd oh II\li of Day 8 
Food was used on all Inals Ed>Yaid had |ust had breakfast bcfoie loin 
ing to the experiiTieni, Stanley was hwngry, 


Trial 

No, 

Pulling 

subject 

Time to 
pull 


Convctsation 


1 

Stanley 

1 

Ciiwarii 

Stanley 

Edufard 

“Iley, 1 want something to play 
You got any cookies today ?“ 

“I want a cooky” 

“It’s not time for it yet ” 

Wltlll 

2 

Edward 

5 

Cd<ufaid 

“I don’i know whether it's on there 
You never can tell" (Repeats "You 
never can tell” 16 tunes m sing-song 
manner, sometimes Inuglimg) 

3 

Stanley 

S 

Stanley, as he pulls “There’s joiir cooky' 
Edward names the cooky 

'' 


16 Edward 233 Sianieyi “Going to ptil! another cooky in” 

Edward looks to sec if (licie is a cinckci. They 
go on playing 

Stanhy' “Pull mt a ccooky” Edward icachcs 
for ring with toe 

Simity' 'TuU it closci ” (tries to get it) 

hiiwaid “Reach up to here.” (pointing to 
shoulder) 

Slnnley “Pull It to me ” ' 

Edward • “U nh-unh ” 

SianUy *iil get it with iny toes’* (foils) 

Cdivaid “Now see if yon can get it” ([iLilling 
it a bit closer) 

Sfariley “Pull it closer" 

Edwatd' “Lie down on the docu,” (to get liis 
arms out farther) Ethvnid pulls and 
Stanley obtains the cooky 

17 Stanley 260 Edtvaid “IIcv, pull that" Stanley d ocs sn im¬ 

mediately. 

18 Edward 114 SlanJey “Pull me a cooky" (lupcaied four times) 

Edwatd “Give me two balls, give me two balls, 
bear?” 

Staniey “Pull me that cooky ” 

Udauard. “If I pull that cookv to >oii will voii 
give It to me ?” 

Starrhy '*Uli-huli" 

Edward, “You give It to me and I'll tell you 
what It 13, Will you really?" 

Stanley "Yea” 

Edsvard piiUa, Stanley gives Edward the cooky 
He returns it 
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TABLE 

1 {eoatwued) 

Trial 

No 

Pulling 

subject 

Time to 
pull 


Conversation 

19 

Stanley 

115 

Slatdey 

Edward 

Stanley 

“There’s your cooky" (pulls) 

“Don’t have one “ 

“Pull me one, pull me one ’’ 

20 

Edward 

109 

Stanley 

Edward 

Stanley . 

Edward 

Stanley 

Edwaid 

“Pull me a cooky" (repented S times) 
“Will you really let me see what it is^" 
“Unh-iinli, I want to eat it" 

“See if you can get it" 

“Poll It a iiUlc closer" 

“Sec if you can get it" 

21 

Stanley 

11 

Stanley 

“Cooky, cooky 1” 

22 

Edwaul 

6+ 

Stanley 

Edward 

20 

Edward 

“Put nic a cooky Put me two cookies" 
“Pull It to me, please” 
starts to {xill it in giadtially, as in timl 

“Sec if you can get it now " 

23 

Stanley 

55 

SlanLy 

"Thete’s your cooky” 

24 

Edward 

5 

Ldwaid 

“Let me look at itl" Stanley cats im» 
mediately 


ciacker there, and began to play. On the second tnal Edward looked 
at his food cup, saw no cracker there, and demanded "Give us sotne 
CQoheSj hem, give us some cookies." On the third trial Stanley 
failed to notice that food was present Trials 4 and 5 weie fake 
trials On Tiial 6 Edward failed to notice the ciacker in his food 
cup foi over two minutes and complained Stanley said "We have 
iome cookies at home" and wanted out Then Edward saw the 
ciackei in his food rup and excitedly called to Stanley "Pull tt, 
pull ihat stung. Pull it, pull it, pull that stung, pull it. pull it, 
pull It." Stanley complied On the next tnnl Edward pulled im¬ 
mediately It chanced to be a food tiial and Stanley obtained the 
crackci. The eighth was also a food tiial and Etlwaid demanded 
"Come on, come on, pull it, pull that stung" On tlic ninth tiial 
Edward again pulled, but theie was no crackei in the cup The 
conversation was’ 

Edward “Stnn, I’m getting another cooky" [pause) "Stan, 
get your cooky ” 

Stanley ‘‘Which cooky t" 
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Edw/jid "That one” 

SltiJiley "Which one?" 

Edwaiel. "It's gone somewhere. 1 know tliat," (Tlicv look 
foi cracker ) 

"She just hasn't given you one yet Ilnvt you?" {to expen- 
vienler) “Have you?" 

After the ciiscoveiy that food was pie&cnt on some tiials and not 
Oil otlieis, the childien tended to pull on the food tnals only, but 
some mistakes weic made. Half of the lecotd of the thud day of 
the screened-foud contjol is given in Table 2 It illustiates the type 


TABLE 2 

Record or St^iniey and Edward on Day 3 oi tiil Scrpi Nro-FooD Control 
Pood was used on trials marked with an n 


Trial 

Pulling 

Tunc to 


No, 

subject 

pull 

Coiiversathm 


Stanley "Cooky, pull nie that cooky" 

Edtva/d “Will you let me see w)i,u it is?" 

Staiihy. “Uli-hiili" (They go on pLiyiiig At 
the end of tlic 3 minute jicnod Stanley 
itpeais "Pull me that cooky") 

Kdvtnrd "Give me the legs off that animal niul 
I’U pay you hack.” 

Stanley "0 K" (Edw-ird pulls and Stanley 
gives bus of the ciackci to Inin ) 

Edward. "Iley, give me more, give me the back 
of him, give me the seat of him" 

Edward “Pull that thing, Stan” (Kdwnid gives 
Stanley paits of his ciackci, as prom* 
ised) 

Edward warches cxpcriineiit pietciid to place 
ciacker and asks “Will you let me set vvh.nt 

It IS?" 

Stanley “Yes" 

Edward “Really ?" 

Stanley “Yes” (Edward pulls) 

Stanley "There’s nothing theie” (Etiwaid 
looks.) 

Udwatd “Let me sec. Get out of the way." 

Stanley “See, see, sec” (Stanley puts Ins hand 
in food Clip, sbovxing that it is empty, 
each time with a “Sec" They piish 
the food box back and talk .ilioul getting 
out ) 

Edward “Whcie’s the cooky? Hull? Hub? Iluh?" 


lx Edward 309 

2x Stanley 2 

3 Edward 6 


4 Stanley 10 
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TABLE 2 {lotiltiiueil) 

Ti lal Pulling TiniL* to 

No subject pull Conversation 

5x Edward 72 Slaiiley “Pull me that cooky I’ll leally let you 

see what the cooky is” 

Ednvaiii “Will yon let me cat it all up?” 

Stanley' “Unh-unh I’ll let you cat tbc legs up” 
(Edward teases him by pulling tlie food 
Clip in veiy slowly Stanley gives him 
small paita Edward grabbed the whole 
cincLei Stanley yelled ) 

hdwaiil 'Til give him back for hollciing” (He 
does so ) 

Edwaul “1 ain't going to pull you any more 
cookies ” 

Stanley "I don’t care” 

EJwaul “I’ll get iny own cookies” (Edward 
expel iinents with empty food box and 
ling and with liis feet,) 

Ediuatd “VVill you give me the cooky if I pull 
It in ?" 

Stanley ‘Til pull yon in two and two and two 
niul two and two and two (etc)” 

Edioaul "How much is that, until you get to 
100 ?” 

Edivaid "Call Mi Wollle ami let Inm get us 
out ” 

6x Stanley 17 Stanley pulled before Edwaid asked him to Ed¬ 

ward gave him bits of the cooky. 

7 Edwaid N C* 

8 Stanley 113 Edwaid mumbled about "no cookies, no ball” 

(pulled l/3 III) Stanley pulled the iing m while playing with it, 

287 Edwaitl looked in the food cup and said 

(completed) “Quit ii, Stan ” 

9x Edwaid 5 Edwaid pulled without Stanley requesting it 

Stanley gave parts of the ciackci to Edwaid 

lOx Stanley 26 Stanlev pulled before Edwaid asked Edward ate 

all of the cooky 

lix Edwaid 5 Stanley "Pul! me that cooky” 

Edwaid "Give me the two legs” 

Stanley "Theie!" (He hands them to Edward 
who laughs ) 

Stanley “It’s not funny” 

12x Stanley N C ___ 

+A’ C stands for not Lomphied in the five minute lime allowance 
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of pulling iubtiuction'i given by each child, and a type of payment 
winch Edwaid occasionally demanded of Stanley—the legb of the 
ainmal crackci 

A summaiv of the eiitiie foui days of the sciccned-food control 
IS given m Table 3 The children obtained the ciackets in 31 of 

TAIJLE 3 


5)UMMAr> of Scrlfnu>-Food Conirol—Stanll\ and Edward 



riiah 

with food 

Timls without food 

Pulling 
so hjccC 

Iilijtnicteil 
to pill) 

Not mstnicicd 
tu pull 

iDiktructed 
to pull 

Not iiistiuctcd 
to pull 


Did not 
Pulled pull 

Did not 
PnllctI piill 

Did not 
Pulled pull 

Did not 
Pulled pull 

Stnnley 

Edwnrd 

liotb 

li 0 

7 1 

13 1 

7 5 

C 7 

13 12 

1 2 

2 1 

3 3 

5 U 

8 U 

13 25 


44 food trials On 19 tiials instiuctions to pull were given, and 
these instiuctions were followed m 18 cases. Thcic were thus 13 
trials in winch a subject obtained food without instiucting his palt¬ 
rier to pull The children pulled without rcuaid foi either on 16 of 
44 fake trials. On six fake tiials instructions to pull were given and 
the'ic instructions weie followed m thicc cases Theie wcie 13 fake 
trials in udiicli a subject pulled without instiuction from his paitner 

The instruction which the chddicn gave was coucct 76 pei cent 
of the time. They obeyed instiuctions, whethci coriect oi incoiiect, 
84 per cent of the time. They pulled voluntaiily on 52 pei cent of 
the food trials and on 34 pci cent of the fake tiials foi which no 
instiuction was given They gave instructions to pull on only 43 
pci cent of the food tiials. not giving instructions moie ficqucntly 
constituted thcii chief iailiiie. 

Stanley was given tivo days of the empty-cage control test; Ed- 
ivaid was not available foi fiiither cxpeiimcntation On the first 
tnal Stanley pulled the ciackei into Edward’s cage after five min¬ 
utes, Ml the second timl after 15 seconds Foi the next nine trials 
he refused to pull Each tnal was discontinued after five minutes, a 
slioit pause ensued, the food cup was again baited and a new trial 
started Foi the most part Stanley plavcd contentedly Once he 
asked where Edward was Once he announced. "Now I'm going to 
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l)ull the cooky, pull the tooky" but did not do so Foui times he 
asked ''PVheu you going to put the cooky on muic^” Once he 
(leclaicd "1 ivant two cookies" and once “I ‘loaiii u cooky" On 
tlie twelfth tiial he pulled without saying anytliing, foui minutes 
attei tlie trial began 

Stanley pulled on none of the six trials of the second day He 
stalled out bj' playing happily with a toy On the second tiial lie 
said "Give me a cooky 1 want a cooky. JFheu you going to put a 
cooky in heie^" He did not mention cookies again until the sixth 
trial when he said "1 xoant a cooky in heie" At this point he hurt 
hib hand and no fuithei tiials wcie given. 

Thioughout the cxpennicnt hotli Stanley and Edward showed 
behavior which can be classed as coopciativc Tlicy were definitely 
influenced by the othei’s presence and instiuctions Both children 
diffeientiated cleailv between the food and the no-food tiials of the 
basic training Duiing the scieened-food test, instiuctions wcic given 
on less than half of the food tnals, hut these instructions wcic 
obeyed in most cases Stanley pulled on only three of 18 tnals on 
the emptv-cage test, Edwaid could not be given this test 

A study of then conveisation shows that Edwaid gave instiuc¬ 
tions, made a fairly complete statement of the pioblcm, and bai- 
gaiiicd with Stanley to get him to pull the cookv in Bai gaming was 
ficquentlv unneccssaiy since Stanley pulled quite regulaily anyway 
Stanley gave instiuctions and haigamed with Edward, but never 
made a cleai statement of the piohlems involved His recognition 
of the sciecncd-food situation was shown by such statements as 
"Pm a cookv on evoy Itme," and "Tbeic’s not one ni fbeie" 

3 Petet and Robeit 

Tlie next to the youngest pan of childicn consisted of tsvo boys, 
Petei, age tliicc ycais and eight months, and Robert, age thiee 
yeais Petci had supcrioi veibal ability, Robert was the laigci 
of the two 

Tins pair of children did not begin, as did the others, with a 
lather fietfiil peiiod of unceitamtv Peter pulled rapidlj'^ on 10 of 
the 12 trials of the first day Robert also pulled on 10 of 
the 12 tnals, though not as rapidly as Peter 

Both childien seemed to believe that after tlicv had pulled a 
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ciackei to the athei one, they deserved it On two trials, after 
Petei had pulled the cmckei to Robert, Peter cla/med it as his 
own. He asked Robert to give it to him, and aftci Robeit had 
done so, immediately ate it Robert piptcstcd once bv saving, when 
seciiit? Pctei eating the ciackei. "Thai’s my amma!’’ Aftei he had 
pulled a cracker to Peter, Robert usuallv said "/ ivant me ove/' or 
”■/ luatU me o«c ioo,” These statements wcie sometimes repeated 
a clo/cn times on a single tiial 

Hotli showed tlicir tiainmg in politeness bv occasionally saving 
"’rhtiuk yon" when the other had pulled the ciacker On some 
tiials tins loimiibv was demanded in advance, as illiistiated bv this 
evuu eisatiofi 

Robcil "Pull it to me” 

Peter “Wil! you soy 'Thank yoii^'" 

Robcil "Yes” {Petn pulls an^ Rcbeit stalls e/ttin/; ) 

Peter "He didn't say ‘Thank you.’” {Repeated l/ii cc limes ) 

Food was used on every tiial of the second day also Peter pulled 
I apidly on 11 of tlie 12 tiials Robert pulled on 8 of 12 trials with 
time ranging troin. 17 to 228 seconds. Both childien pulled on all 
trials, 11 in iiumbei, foi tvhich instructions to pull were given 
Saving "Thank vatt’' was still demanded, and the request was com¬ 
plied witli iairiy loguiariy by both children. 

Doth apparently understood the problem fairly well but Robert 
did not give a good verbal description of it Peter’s best statement 
was "Hr can’/ yet it until 1 pull it anti I'w not yniiiff to pull it " 

No food was used on the fiist eight trials of the third day, and 
ii'^ithc’i child piiUetl at all They both show'ed general dissatisfaction 
with the lack of animal crackcis, said that they wanted them, and, 
uheii tliat produced none, that they wanted to go home On one 
tn'I Robert watched the cvpcriraentci put the iing in Peter’s cage 
and ‘.ml "See' See! Look at that chain'* Peter leplied' "Theie’s 
not an ciiiiinal aackei in these" and did not puli. 

Food Avas used on »he last eight trials Peter pulled very i apidly 
on tluce trials and aftci 49 seconds on the fourth Robert in- 
stiucted him to pull onlv once Robeit pulled on two of his four 
trials, in 5 and 19 seconds lespcctivelv, after Peter instiucted him 
to do sn Robeit once refused Petci’s command to pull. The con- 
\’er‘^ation was 
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Pilri “Give U to me Pull it Bob” 

Robert “No” 

Peter “0 K. if you don’t pull it I won't eat it, Listiii, 

Bob, if you don’t pull it, I won't cat it Do you bear met’ Do 
vou hear me? Do you hear me? O K if you don't pull it I 
won't eat it” 

Aiiotlier note ot politeness was intioduced when Pctei s<ucl 
"I'haiik you Say ‘Youte welcome," " Robert icplied- "All right, 
Yoii'ie welcome"' Aftei that, both occ.isionally used this formula 
Food was again used on 24 tiials of the fouith day Peter pulled 
on 10 of 12 tiiah, generally quite rapidly He pulled seven times 
in lesponsc to Robert's icquests and thice times when Robert had 
made no icquest On two trials he ignoted Robeit’s commands to 
pull Robcit pulled rapidly on two trials and slowly on tliice 
Peter instuicted him to pull tiuec times On the seven tiirils on 
which he did not pull, Peter had not instructed him 

On tlie fifth day no food was used foi the fiist eight tiials Each 
child pulled on only one of his foui opportunities On Trial 5, aftei 
Robeit had pulled at the end of 254 seconds, Petci said "'JVlieie ts 
it^ PFIieif li the animal cracker‘s" Then, looking all around, he 
added "I don't see tt. You didn't pull il tight" 

On the eight tiiah with food, Petci pulled on one of foui oppor¬ 
tunities Once he obej'cd and once he disobeyed Robert’s command 
to pull Robert pulled on two of four trials, once when Peter had 
asked him to, and once when no request had been made 

Food was again used on every tiial of the sixth day Petci pulled 
very rapidly on nine tiials, in 18 seconds on one, and did not pull 
at all on two trials. He pulled on each of tlic eight trials when 
Robert gave instiuctions Robert did not pull at all on seven tiials 
He pulled fairh lapidly on three, and slowlv on two trials Twice 
he followed Peter’s instiuctions to pull and twice he ignored them 
On one trial Petei begged Robert to pull tlic cracker to him with¬ 
out success On the next trial he pulled tapidly for Robert and 
rcpiimanded him by saying "Now Bob, why didn't you pull I 
didn’t have any See how nice I am to vou^" Robert giunted assent 
and Peter continued. "Well, why ateu’i you nice to me'^" On the 
next trial Peter again begged Robeit to pull, again without success 
The conversation was 
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Prlci {To ex/iciiipr>itii) "Hand it to me, he won’t pnl! it” 

Prfei “Pull It, Bob, Pull it, Bob Please do Pull it, Bob” 
liofiert "No>” 

Pefer (To exfieniitenln) "He won’t pull it Now why don't 
you band it to me?” 

Peter and Robot t wme judged in those sue days to liave dis¬ 
ci iminatcd between the two basic conditions The only doubtful 
point was that Robeit did not pull regularly on food days, eitlici 
With instruction or without it. 

The childien woie given the scieencd-fnod contiol foi foui daj's 
On the hist day theie were 16 tiiaU Robcit instructed Petci to 
pul! on three of the loui tirnts when tlieic was food in his food 
tup Pctei obeyed each time In tlnce of the foui fake tiials Robert 
gave no instruction and Peter did not pull On the fouith fake 
tual, Robert imitated the expciimcntci by pietcnding to put a 
cracker in a cup, and then said: "/ zvaiif on ant»ial oncket See that 
ihujd*'' f'Sec that thing*” was Robcit’s most chniactcnstic mode 
of icquestiiig Peter to pull ) Peter pulled immediately, Petci thus 
had foi the day ti peifcct scoit foi coopciation with Robett’s le- 
quests, when lie hiinsclf could not see into Robert’s food cup> and 
Robeit did quite well at giving instiuction rcgaiding the pieseiice 
of food 

Robcit pulled on only one of four food trUls On that tii.il 
Pctei had asked several times that the ling be pulkd Robert had 
replied "No,“ but fmallv pulled On the othei tlnce food tiials 
Robcit once ignored Petcik icquest to pull and twice Pctci gave no 
instiuction In tlie foui fake tiials Robcit pulled only once, at 
Pctei's request The convcisation was: 

Pitii' {Is hr sifs rxpeitmcniei ptoteitd to pfiicr a cooky 
III (ood ci-p) "PiiM it Bob" 

Robi'il “Animal crackei !” 

Peier. “I dort'i see it I don't see it Where is it Bob?'’ 

{To the rxpcriiiienlei) “Wheie is it? Was it nist n play-likc 
one?” 

Pctei evidently recognized that on some trials the cxpeiimentei 
meielv pictentlcd to place a crackei in the toocl cup 

Sixteen tiials wcie given on the second dav of the scieenecl-food 
control Petci pulled on all foui food trials, each time at Robert’s 
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TABLE + 

Rrt.0Ri) oi PtTER AND RonERi ON !)<« 4 OJ Tirr ScRH'Nri)-Fnoi) Controi 
Food was used on tiials maikcd with an x 

Iii.ll PiillinR Tune to 

No siib)c ct poll _ t^onvei^ation _ 

It Robert N C, 

2 Peter 2 Rohiil “Sec that thinR” (PointinR to hue on 

healing expciiincnter's finger tap food 
Clip ) 

Robeit “Nothing there ' 

Peler “T want an animal ciackci Mrs Wollle, 
I want an animal ciaclcei," 


3 Robert N C. 


Ptiei "I want it real Yon just played like it, 
Mis. Wolfle I want some. I want some” 
(Starts ciytng) "Mrs WoKlc' Mrs 
Wolfle, I want some animal crackcis” 
Petei “I want some animal ciackers” 

Robcil “I want some animal crackcis” 

Robcfi (Later, singing) “I want some anima 
ciackers Animal ciackers Animal 
ciackcis” (Repeated with slight vniia- 
tions, seveial times by each child) 


4x Peter 


11 Robert “See that thing" (Repeated fom times ) 


5 Robert N C 

6 Petci 2 

7x Robert 28+ 


Peter IS singing and does not watch expeiimentcr 

Peter watches cxperimentci pretend and pulls 
Robcit looks undeincath and all mound enge, 
feels carefully m food cup 


Pelei 

Robot 

Petir 

Robeit 

Pciei 

Robert 

Prtei 


Petei 

Petei 


“Pull It, Bob, Pull the stiing” 

“No" 

"Why? I like It I like the animal 
crackci ” 

“Unh-unli ” 

“Please pull it, please do ” 

“No, No'” 

(crying) '‘I'm going to hit you again 
Bob I'm going to hit jou, Please pull 
It please do, Bob Please pull it again 
BobI” (Peter hits Robeit thioiigli the 
wire partition Robert cues) 

"Mrs Wolfle, hand that animal ciacker 
to me I’m sorry Bob Please pull it” 
“O K, I'm not going to let vou play 
with my red wagon ^ I’m not going to 
let you eat any apple " __ 
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Trial Pulling Time to 

No subject pull Coiivernation 

Robert “I'm not going to let you have nny apple 
when I have some " 

Peter “Please pull it, please do Please pull it 
please pull it. Please PleascI” 

Robert' “I'm not going to give you any of my 
apples " 

Peter “Don’t you like me ?" 

Robert “Unli-unh" 

Peter “Well your motbei will give me some 
She’J] turn you ovei liei knee and spank 
you i( you’re sassy to me” (Robert 
pulls) 

Peter “Where is it? Oh, here it is Thank you 
Bob” 

Peter' “Are you going to give inc an apple?" 

(They discuss giving apples, Peter prom¬ 
ising to pull an animiil ci acker foi Rob¬ 
ert if Robert will give bji)^ an apple, 
otherwise, Peter savs' “I’ll pull in voiiis 
for you like you do for me”) 

8x I’etcr 6 Robeit “Pull it I Pull ill" (Peter obeys) 

Petet "Now are you going to give me an 
apple?” 

Robert “Unh-imh” 

Peter “Then you told a stoi v Telling stones 
IS not giving me an apple The old had 
man made you tell a story lie won’t 
get you if you give me an apple Will 
you give me an apple?” 

Robert “Uh-huh " (Both laugh and begin plav- 
mg cheerfully ) 

9 Robert N C. Both children play 

lOs Peter 11 Raheil “See that thing" (repeated 4 times, 

Peter pulls) 

Peter “Arc you going to give me that apple?" 

Robert “Unh-unli ” 

Peter. “O K, you told me a stoi y again Don’t 
you like me?” 

Robert* “Unh-unh.” 

Peter “You like rne when we're playing Why 
don't you like me now?" (rptei coaxes 
Robert to promise an apple, and both 
watch experimcntci pietend to place 
cracker in the food cup for the next 
trial ) 
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TABLE 4 — {continned) 

Trial Piilling Time to 

No subject pull Conversation 

11 Robert 7 Pelci ‘‘I’m hungry right now, did jon know 

that?” 

Robert "Pull it for you ” 

Pelei ‘Where li.is it gone/ Mrs WdIAl, why 
didn't you put a real one in tlieic? Mrs 
WoHlel Mis VVolfiel Mrs WnlUt' 
(yelling) I didn't want a plaj-likc one 
I'm going to take a stick 'ind when I 
come out I'll lilt you with it 1 wish 
" (plays with food cup) 

12 Peter 2 Vein "Put a real one in there If vou don't 

put a leal one in there I’m going to hit 
you ” (pulls) 

"I want a real one next time, Itenr’ 
Gel Jt, Bob " 

Robert "TUeic’s not one theic” 

Peter “I want an animal cracker, Mrs Wolfle” 

]3x Robert 89 Rthr "Put a real one In tliere this time, Mrs 

Wolfle Put a real one in theie (Innghs 
when he secs the cracker) Pull it, Bob 
Aren’t you going to pull it?" 

Robert "No ” 

Peter "I’m hungry, Bob, Pull it Bob” (cries) 

Piter "Pull It, Bob, puli it I’m not going to 

play with you (cries) I'm going to 
hold your hand and not going to let you 
see the rats Please pull it, Bob, pull it" 
Robert "I’m not going to pull it" (pulls it m) 
Robert "There’s not one m there” 

Peter "Sec’’ (holds up animal cracker) 

14 Peter 2 Peter pulls, Robert looks to see if animal cracker 

IS there 

Peter "Nothing in there" (cheerfully) 

Robert "Nothing in there" (cheerfully siingl 
Peter "No, nothing in there" (sung) 

15x Robert N, C They continue to sing 

16x Peter 7 Robert "See thatr Sec that thing?” (Peter 

pulls) 

request On the foui fake trials Petei did not pull on his own 
initiative and Robeit made no requests Peter thus had a perfect 
score foi cooperation and Robert a perfect score for correct instruc- 
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tioii With Petei's ci.ickeis the paii did not do so well Robert 
complied with one of Pctei’s tAVO lequests and piillccl twice when 
Peter had not instructed him 

The iccord of the fouith day of the scicened-food contiol is 
lepioduccd in full in Table 4 to illustiatc tlic behavioi of these 
children On this da}' Petei pulled foui times, each time at Robert’s 
request On the foui fake tiials Pctci pulled once at Robcit’s re¬ 
quest and thicc times without instruction Peter exhoitcd the cx- 
peiimcntci not to make it a plav-likc one Robeit followed instiiic- 
tion bcttci tliaii on othei d<ivs On the food tiiaU he pulled twice 
at Pctei’s icqucsi and did not pull on the two tiials when not re¬ 
quested He pulled once on a fake tual after Petci said he was 
Ittinctn, tilthoueh Petet gave no direct coininand to pull 

A summaiy of the entne tout days of the sciecned-food contiol is 
given in Table 5. The childicn obtained tlic ciackei in 20 of 32 


TABLE 5 

Summary of Scrpbncd-Food Control—Pstfr and RodI'BT 



Trials 

with food 

Tiials without food 

PiilhnK 

Insti iictetl 

Not Instructed 

Instructed 

Not Insti uctcii 

subject 

to pull 

to pull 

to pull 

to pull 


Did not 

Did not 

Did not 

Did not 


Pulled puIJ 

Pulled poll 

Pulled pull 

PifJled piill 

Peter 

4 2 

3 7 

2 0 

2 12 

Kobci t 

13 1 

0 2 

4 0 

3 9 

Bolb 

17 3 

3 9 

6 0 

S 21 


food tiiaU On 20 tiials mstiuctions to pull were given, and these 
instuicCioiis were followed in 17 cases Thcic weie tlius onU thice 
tiials in wliicli a subject obtained food without instiucting his pait- 
nei to pull The childicn pulled without icward for eithei on 11 
of 32 fake tiials On six fake trials instructions to pull avcic gi\cn 
and these instructions U’cie followed in all cases Theie weie five 
fake trials in which a subject pulled without instruction tiom Ins 
pai tnei 

The instruction which the children gave was coiicct 77 pet cent 
of tlic tunc Thev obeyed the instiuction given, Avhethei coiicct oi 
incoiicct, 89 per cent of the time Thev pulled voluntaiilv on 25 
per cent of the food trials and on 19 per cent ot the fake tnaU for 
which no instiuction was given Thev gave instiuction to pull on 
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6J pci cent of the food tiuils 'J'houph this is tlicii chief 
failuic, it IS a higliei peicenugc of instiuction than tli.it of the 
olilei pan. St.inlcv and Edwaid 

Each child was given two dciv* in the cmpty-cagc situation Pctci 
pulled on 18 of 20 tnals on the fiist daj' and on font of 12 tii.ds 
on the second He spent the fiist day in tcaifiil begging On the 
fiist tiial. when lie pulled in 10 seconds, he said 

Where? WJiCfe? Wolflt, Mrs soppuse vou gci 

MIC tliat nnimal onckci [cues) I want tlic aiiim.il crnckti 
I iv.iiu the .iiuinnl crnckei I w.ant the .uiimal cr.Kkei 

'rile moiiologiie continued along this line, with attempts to cnniio! 
the expciimentei with thicats of not retaining, with names, and 
witli tears On Tiiai 18, aftei pulling immediately, he said 

Mis WoUle, Mis Wolfle I'm not eoing to pull this am 
moie came vou wont give me those aninua! ciackcis I'm not 
going to fool with you, you mean thing 

On the ninefecnth tii.il he abided hy this icsolution until tliiee 
minutes and tlintecii seconds had passed, but then he pulled, and said . 

Mrs Wohle, Mis VVoKlc, J «.int n» anim.')) cinckej Mis 
Wolllc, I want an anim.il ciackci Mrs Wolfle, Mis Wolde, 
give me an animal crnckei She won’t talk to me Mrs 
Wolfle, get me chose animal ciackers i)id you know \ou hadn't 
given me one tut of anything to eat? When you open that 
door I’m going in .and cat them 

On the second day he stopped pulling foi the must pait, tlioiigh 
the foui tiials when he did pull weic scattcied ovci the 12 trials 
given He did not stop entirely as did Maiy and Stiinlcv He did 
not talk about the ciatkcis at .ill 

Robvit pulled on two of nine tiials on the fiist day and on none 
ot nine tnals on the second Robcit’s two puUi,, like iVIaiv’s and 
Stanley's wcic made when he was new to the empty-cage situation 
Tlic locoul foi the first toui tnals is given ui Table 6 Aftci these 
tnals Robcit nevci pulled again, and spent the time in contented 
plav Si\ times, on vaiioiis tnals of the second dav, he made tlie 
statement "I ivanf uii anunal uacket “ 

In summan hotli Pctei and Robeit showed behavioi which can 
be classed .IS Loopeiativc They weic definitclv influenced bv the 
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TABLE 6 

Ricuku ur RoiihST on Pari of Day I or nic Empty-Cacl Control 
Trial 'i line to 

Isio pull Conversation 

1 72 "Whose animal tiackei?” (to experimenter) “Whose 

iniinal ciacker?” (pulls) “Listen, whose animal 
ciacker?” (repeated three times) “Listen, listen!" 
(sings) "Pull U, [Hill It, pull It, pull It ” 

2 N C "1 want an animal cracker I wdnt that animal ciacker" 

(As the cracker was being removed from foud cup 
to start the iHxt tiial) “I want it, I want it, I warn 
that» 

3 4 i want it, I want it’’ 

(•\s expentneiittr takes out ring) “I want an animal 
cracker *' 

N C 'I ivani It Let me have it I want an animal cracker” 
"ril build d house” (rtlRys conteincdlv) 

picsciKe of tlic other child and by his veibal instructions, commands, 
pioiiuscs, threats, and cntieatics Robcit failed to pull regularly m 
die basic cvpciiincnt, but he issued icgiilar instiuctions, usually cor- 
icct, in the sciccncd-food control He quicklv icfused to pull in 
die cinpcv-cagc cuiitiol. Pctci was mote adept in language, giving 
definite instiuction to Robert, and making statements of the basic 
pioblcm and of the luoblcm of the screened-food contiol He usually 
pulled when instiuctcd He did not always oftei instiuction about 
his own crackeis The problem of the cmpty-cagc situation was met 
bv pulling lathci regulaily on the fiist dav, and onlv onc-thucl of 
the time on the second dav. 

4. John and f'euion 

Tlie youngest pair of childicn consisted of two bovs. Vcinon was 
two years and eight months old and John was tw’o years and six 
mouths old Tohn was slivci than Vet non, who svas quite small for 
his age and poor in cooidination 

This pan obtained the cracker on eight of 16 tiials on the (list 
day Both were timid at the start, but both wcie intetested in the 
crackers On the first trial Veinoii said "TFhnt k that^ 1 ivnnt 
that. I ivaiii the ftpet. Well, I want the Uqet “ Tohn did nothing 
about Vernon’s desires, but started to erv Vernon did not pull on 
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the iccond tnaL and John said nothing On the thiul tnal Vernon 
moie specific in his lequest, saving “I tuanl that 1 want that, 
heal ^ Gel it foi me*’ Again John did not pull On the fouitii 
tiial Veinon pulled the ciaclcei to John while repeating "1 want 
one, 1 want one” Theicaftei Vernon pulled on every tnal of tlie 
day except the last John talked little but on two tiials said" "I 
want /ny cake," winch might be mtcipicted as instiuctions to Vci- 
11011 Vcinoii was somf’what moie explicit in instiucUng John, using 
nil the last six tiials such phiascs as ”1 want my cake, move it ovei 
heie” Joliii pulled on only two of the c six tuals. 

On the second day each child pulled on 11 of 12 opportunities 
The two exceptions were tlic twentj'-sccond and twentj'-thud tiials, 
when they wcie not vciy liungry John pulled so lapuUy that tlicie 
was no necessity and little oppoitunitv foi Veinon to iiistiuct him 
Usually the ciack’ci was in Veinon’s hands in fiom two to five 
seconds nftei tlic ung had been placed m John’s cage Veinon 
pulled somewhat iiiegularly and twice John gave him simple in¬ 
stiuctions On Tnal 7 John used a phrase, "Look at that,” which 
became Ins most ficqucnt method of asking Veinon to pull On tlic 
tweiHy-fiist tnal Veinon did not pull immedintely This cnnveisa- 
tion occurred' 

John "Pull It, pull that light now” {remon />aul no al/tii- 
Itou) 

Vernon "I want anothti cooky” 

John "I want anotlici cooky I want another cooky” 

Vernon “I want a lion” {tepealed endlessly) 

John “I want a Hon” {icpeated endlessly) 

Finally, aftei five minutes, Veinon saw the ring and pulled, John 
obtained the crackei 

No food was used on the fiist eight tiials of tlic thud day. John 
pulled twice and Veinon once On the fiist tiial each said "I want 
a cake” Vernon did not pull. On the second tiial John watched 
the expeiimcnter leset the appaiatus (without food) and pulled 
immediately, but slowly and hesitantly. The conversation at that 
time was this pan’s neaiest approach to making a verbal statement 
of the no-food situation 

Veinon “That hasn’t got any” 

John'. "Huh?” 
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/ cnion “That Uasn’t got any cake«> in it” 

Juliii '‘Huh? Want some cake” 

] fiiiati "I want a cdLe” 

Twelve tihils weie given with tood dutuig tlic lattei p.ut of tlie 
day. On the fiiat ttial the food was not noticed and Veinon did 
not pull On the second tiial Tohn pulled, Veinon found the 
ci.ickei and laughed and called it a lion The next thiee tiials weic 
unfinished, but fiom then on each child pulled legulaily and usually 
quickly 

Food was used again on all tiials on the fouith day John pulled 
in less than 14 seconds on cveiv tiial, making mstiuction fiom Vei- 
nou unnecessary. John’s usual habit was to stand by the side ot the 
cage ■vvlieic the luig was mscitcd and put out his hand foj it befoie 
It was placed witiun his leach He behaved m this lespect like the 
monkeys and not like the othei cluldicn Veinon pulled on eight 
of his 12 trials in times which vaiicd fiom a few seconds to a 
minute On two of these John instiucted him He said "Look /it 
to which Veinon icplicd “PFIiat is il’" John answeied "It"s 
a cooky/' the question and answet wcic repeated, and then Vevnon 
pulled As his otiici instiuclion to Veinon, John said "Look at 
that. Look at that Look a! that Look at that theie See that 
thin<) Look at that " Veinon answeied "7 tlul, 1 said/' and pulled 
John gave this type of mstiuction on one tnal when Veinon did not 
pull, but asked "JFhy^’’ 

On the fifth day no food was used on the fiist eight ttials John 
pulled on one and Veinon on tw'o of these trials Tlieie was little 
njiivcisation about food but both looked caicfuly at the food cup 
from time to time. On one tiial when Veinon pulled, John leached 
into the food cup and picteiidcd to uke out a cooky and eat it 

Eight food tii.ils followed. John pulled veiv lapidU on all fnui 
opnoitimitics Veinon pulled once aftci mstiuction from John, w’ho 
s.nd onl)' "'Look a! theie" Twice John gave instiuctions which 
Veinon did not follow He said on one trial "Lookv heie'" and 
then later get that tight theie" On anotliei tnal he said* 

You get that right thcie Look at that thing I want lo get 
my cake I M.int mv cake My cake {moic fitaiiilively) I’ll 
hurl YOU I’ll hint you 

On his fouith tnal Veinon did not give Tolin a ch.uice to a'?k for 



DAEL L WOLFLE AND HELEN M WOLFLE 


169 


TABLE 7 

Rlcoud or John ani> Vfrnon on Part oi Day 6 
Food was used on all tiials 


1 rial 
No 

PiillmK 

subject 

Time to 
l>ul) 

Conversation 

1 

John 

2 


2 

Vernon 

189 

John looked at ciackci, then looked at Vernon 
immediately Veinon pulled when he saw the 
ring 

John "What is that?" 

Vernon "I want that, I want a cooky" 

3 

Jolui 

2 

I'rnion "I want a lion What is it?" 

4 

Vernon 

2 


5 

John 

2 


6 

Vernon 

3 

1 enion “I want some 1 want some" 

7 

John 

3 


8 

Vernon 

N C 

John saw the cinckct placed, but Veinon said 
‘‘You go to sleep and let me wake you up," 
and they played this game, alternately heing 
the sleeper lohn watched rcmovnl of ciatkei 
without saying anything 

9 

John 

2 

Veinon did not eat the ciackei 

10 

Vei non 

N C 

John looked at eintkei Looked again Saul 
something vaguely to Veinon (not dehnitc 
instuiuions) A* 3 miimtes Veinon fnvitul his 
own Cl acker, broken lu the meantinie 

Vernon "Wliat is that?" 

John "Cooky" 

Vetnon. "Do you want ans ?’’ 

John ''Dh-hiih" (Vernon handed a ciiimb or 

two to John ) 

11 

12 

John 

Veinon 

87 

5 

/ etnon “Jump that to me” (lepe.Ucd Inc times) 
Vernon “1 want some Give bome to me, some 
cake ” 

13 

John 

2 

John had his ha-d ready when iing w is inserted 
Veinon ate immediately 

U 

Vernon 

N C 

John looked at rraiker and at nng lie looked 
again at the ciacker at about one minute He 
looked again at cracker at four miiuites, nnd 
tried to reach it Vernon paid no attention 
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tlic crackcL but baicl. 'Let me juirip il to yon," and pulled vciv 
quickly so that the ciackei flew oiii ot the tood tup and onto tlic 
floor of John's caco On l.itci days ot the cxpenincnt Vernon used 
tile expression, "Jump it to me." scveial times in instjuttinir John 
to pull. 

On the sixth dav food was .igain used on ail 24 tiials John 
pulled almost iinincdiatcly on everv tnal but one On tluit occasion 
he pulled in 87 seconds .ind ^^cInon spent the time asking fui the 
ciackcr Vcinon pulled on only six of 12 trials, but John gave no 
instuictions ,it all The eomplcte lecoid of pait of this dav is given 
in Table 7. In the couisi of the convcisataon Veinon still expicsscd 
the idea that the ciackci winch he pulled should be liis Jolin 
never said this at any time 

John difteicntiated Ueaily between the fond and no-food situa¬ 
tions of the basic tiaming After the first day he pulled on prac¬ 
tically ail food trials and on less than half of tJic no-food tiials, 
Vernon's diffeicnti.ition was much inoic .unbiguoiis He pulled 
on most of the trials of the fiist two ihivs, aftei that he pulled on 
about half of the food and about half of the no-food tii.ils lioth 
children were given tlie scjecned-food and empty-cage controls 

Thtee davs of the scicened-tood contiol wcic given John pulled 
at every cppoituiutv on the fiist dav, Vcinon on three of his 10 
oppoitunities John completely failed to instruct Veinon veibally 
On three tiinls he stood by the comci of the cage neaiest the food 
cup and looked at the ciackci, then went to the side of the cage 
closest to Vernon and looked at him This behavior was ineftectual, 
for Vernon did not pull The only insttuction given bv Veinon 
was a statement, "1 xvnut some," made ns the cxpeiimcnter pretended 
to put a crackci into his food cup on a fake tii.il 

'I’lie second screcned-food day was something of a lepetition of 
the fiist John pulled lapidly on all but one tiial, and not at all on 
the other. Vcinon puUcd on only two of eight oppoitunities, when 
he happened to sec the iing as the cxpciiinentci put it in his cage 
John attempted to instiuct Vernon on onlv one tiial when he said* 
"Look at Look at cookv" When Vernon failed to pull, John 

added' "I (loii^l zvant it" 

iMost of the time was spent in play and a ceitain amount of fuss¬ 
ing On one trial this conversation was ictoided aftei John pulled 
Though veiY indefinite, it is thch nearest appioach Co a verbal state¬ 
ment of the problem 
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I’ciiioii “'Theie isn’t anYthing in there” 

Jo/iK "Uh-huU” 

Vernon "Thcie isn’t anything in there'” (yelliiiij) 

John "Uh-huh, some ice cream” 

On the till!cl scrcencd-food day John again pulled legiihuly on 
every opportunity Vernon pulled on only one of eight trials Jolin 
usually pulled lapicllv, but on one tii.il he was slower and V'ernon 
offered this instiuction 

"Jump It to me Jump it to me Jump it to me Jump it to 
me Other day I eat some, so Rive me that one Do some¬ 
thing!” John pulled 

A summary of the entue three days of the screened-food contiol 
IS given in Table 8 The children obtained the cracker in 17 of 26 

TABLE 3 

Summary ot ScRLtNLo-Fooi) Control—John and Vernon 



Trials 

with food 

Trials without food 

PiiIlinR 

subject 

Instructed 
to |Ui[l 

Nut lusliuitcd 
to pull 

Instiucted 
to pull 

Not instructed 
to pull 


Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

John 

Vernon 

Both 

2 0 

0 1 

2 1 

11 0 

4 8 

15 8 


mm 


food trials On tluee trials* instiuctions to pull were given, and 
these instructions weic obeyed twice There were thus 15 trials on 
which «i subject obtained food without instuicting his partnei to pull 
The children pulled without icward for eithei on 15 of 26 fake 
trials Instiuctions to pull wcie given on onlv 12 pei cent of the food 
trials This percentage is smallci than the coricsponding one for 
the otliei children 

Table 8 shows how complcteh Jolin and Veinnn failed the 
sciecned-food test They both failed to give instruction Jolin kept 
iin his linbit of pulling almost immeduitclv on pi.icticallv cveiy tiial, 
Vcinon pulled even less often than he had dunng the eailici pnit of 
the expeiimciit 

Befoie the introduction of the empty-cage contiol the children 
were given one noimal dav with the food cups visible to botJi cbil- 
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clrcn and with food used on evei}' trial John had been pulling so 
lapidlv that Veinon had little if any oppoitumty to instinct him 
Hut on this day John pulled moic slowh' on sonic tiials and Veinon 
twice ashed him to pull The instiuction on one tiiiil consisted only 
of saving: "Jump il to me’’ On the othci tiial the following con¬ 
versation occurred* 

ffiiiav “Jiiinp that to me Jump that to me I want that 
I want (lint I want that Jump that cake to me Please do, 

Item ?” 

John '“No” 

f’cnioii iiirJ rtwd ‘ivhinrJ "Jump it to me.” 

/oliH "Unh-unh” 

Innon ''Please do, please do, please do, please do Jump' 

Jump' Jiiinp! Please do” (/ eiiion coiitiiiiied ivhile John pulled 
vety slovily ) 

Veinon pulled on eight of Ins 12 tnals On only one of these tiials 
did John ask hun to pull, saving then* ”1 want my cake" Veinon 
pulled iimnediatclv Jolin did not mstiuct him on nnv of the four 
tiials when he did not pull 

John was given one dav and Vernon two days in the emptv-Ciige 
situation. Both children wcic judged as failing the test Jolin liad 
24 tiials on his one day He pulled the tiackci into Veinon’s emptv 
cage on every trial The pulling was usually inimecliate .ind never 
requiied over 15 seconds Tohn plavcd happily, talked about the 
crackers, and tried to count the mounting pile in Veinon’s cage, but 
ncvei stopped pulling 

Vernon ivas given 12 tiials on each of two davs On the first day 
he pulled ui seven of the 12; on the second day on five of the 12 
Both the pulling times and the numbci of tiials on wdiich he pulled 
iveie similai to the leconk of the days when Jolin was piesent 
Vernon said veil little duiing these two days The longest mono¬ 
logue occuiied aftci he had pulled on the fifth tiial of the fiist 
empty-cHgc day It was 

I want to came out Give me a lion now I want in hw 
house I nant some of that ovei there, heai '> 

In summary, neithei John noi Vernon exhibited behavioi of tlie 
coopeiative kind shown by tbc older childien John cleailv differ¬ 
entiated between the food and no food situations of the basic train- 
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inti, but fell down on the scieencd-footl and cmptv-cay;c coiitiols 
Ills behavior iindei these conditions was essentially similar to that 
sliow n 111 the hist pait of the e\peiiment Vcuion diftcieiitiatcd 
poorly between tlie food and no-food conditions ot the basic tiain- 
111 ^ and lesponded to the screened-food and cnipty-caKc contiols no 
inoje adequately tlian did John 

A study of their conveisations shows that mstructions to the 
paitnci weie given quite infiequently Neithci did much haigain- 
ing, and ncithci gave an adequate statement of the piohlcm involved 
in .my of the tliiee situations 

F Summary 

Four pans of monkej's .iiul foui pans of young cliildicn weic 
tiaincd 111 a situation in which each could pull food to )iis partnei 
He could secure food only by having Ins paitnei jnill )t to him On 
some davs the food was not placed in tlic appaiaius in oidei to test 
the subject’s intcicst m manipulating the apparatus itself 

All subjects icadily learned to pull food to tlic partner Foui of 
the monkeys discriminated between tlie piegencc and .ibseiice of food 
by pulling moic rcgulaily oi moic lapidly foi food The five oldest 
children disci iminated between the two situations by consistently 
lefusing to pull when food was absent Tw’o of the tlnee j'oungest 
cliildicn, one at the age of three ycais and the olhci .it tw’o veais 
and eight months, failed to make a complete disciimmation in this 
mannc! The failure consisted hugely in not pulling when food was 
picscnt The youngest subject, two and one half yeais old, made 
the disciimmation' 

In tile scieencd-food test the icceivmg subject could see whethci 
the expciimcntei had actually placed food in the food cup or had 
meiely faked doing so The pulling subject could obtain this in- 
fojination only bj' coucctly inteipicting lus paitnei’s bchavjoi oi 
bv iccciving instuiction fiom him. 

The scrcened-food test Avas given to four monkeys They failed 
completely to differentiate between the food and the fake tiials 

The scieencd-food test was given to six childicii, the twm oldest 
ones not being available for it Instiuctions to pull wete given on 
43 per cent of tlie food trials bv one pan, of ages four veais and 
seven months and thice leais anJ foui months, in 63 pei cent of 
the cases by the next pair, of three years and eight inontlis and thice 



J74 


JOURNAl OF GENETIC I’SYCIIOLOGY 


vcais, aiicl iii 12 per cent ot the casesi by the youngest pair, of ap¬ 
proximately two and one half yeais The lack of instiuction to the 
paitnei was on tlic whole the chief tailuie in the screcned-food test, 
toi the cliildicii usually complied with the instructions winch weic 
given The two oldei pans obeyed in 84 per cent .ind 89 per cent 
of tlic tune The two yoiingei cluldien obeyed 67 pei cent of the 
time, but this percentage is based upon three cases only 

The two youngest children failed to give verbal instructions and 
without these, they acted as they had been accustomed to doing 
one pulled about 33 pci cent of the time and the othei immcdiatclv 
and all the time 

On the ciiipty-cage coniiol a subject was olteied an oppoitunitv to 
pull tood, if It would to an empty cage The fom monkeys who had 
discriminated between the presence and absence of food in the 
appaiatus weie given this test They pulled food as icgularly (with 
one temporary exception) to an empty cage as to their partners 

The einpty-cagc control test was given to six childicn ranging in 
age troin two and a half to five an a half vcais The two youngest 
faded the test They pulled according to thcii usual liabits The 
four oldei onca all pulled on some trials, but none jiulled on all 
trials Tile typical behavioi consisted of pulling on the lust few 
trials and not theieaftcr 

The older cliildicn, throughout the cxpciiment, gave much more 
specific instiuctioii than the younger ones Where the oldei ones 
commonly used such requests as "Pull it" "Pull /tie a cookv," or 
“Pull that itniiffj" the most cliaiactenstic lequests of the thiee 
youngest children were. "See that thtno/' "Look at that,'' oi ‘7 
lUant my take/’ and "Jump it to me" 

Formal language was the impoitant t\pc of behavior in seeming 
and controlling the paitnei’s cooperation. The monkeys could not 
talk and showed no signs of cooperation. The vomigest childien 
could not talk well and showed onh slight indications of cooperation 
The older cluldien talked fluendv and secuicd leach’ coopeiation 
Neither monkeys noi cluldien ^ave anv evidence of developing or 
using anv vocal or gestuial substitutes foi the formal language which 
seemed to be the neccssaiv basis for the deveiopment of coopeiation 
in this experimental situation 
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THE CENTRAL NEURAL ORGANIZATION OF OPTIC 
FUNC'l’IONS RELATED TO MINIMUM 
VISIBLE ACUITY^* 

Depailuieut of Psychology, Uutveisity of Rochester 


Karl U Smith and John Warkentin 


A Introduction 

Picvioiis expciimcntal studies (Smith, 13, 14) of the visii.il 
defects produced m c.its as a lesult of coitical opciations have shown 
that minimum sepaiable acuity, .is indicated bv optically induced 
nystagmic reactions to a moving striated pattcin, is not significantly 
loweied when the optic piojcction areas of the ccrcbial cortex aie 
removed In these expeuments, the attempt to measuic the actual 
minimum scpaiable threshold of cats before and aftci icmoval of the 
occipital lobes was not completely successful, since with the method 
used it was impossible to obtain striated patterns of alternate 
black and white lines which would subtend a visual angle smaller 
than II minutes of aic In oider to extend these observations on 
visual acuity, tlie deteimniation of iniiumum visible acuity lias been 
employed One purpose of the present study is to describe ceitain 
results which have been secured jclative to the minimum visible acuitv 
of cats after complete extirpation of the stiiate areas of the coitex 

These experiments concerning the effect of removal of the visual 
centers of the cortex upon visual acuity have an important bearing 
upon theoiies of organisation of visual p.ittern functions within the 
cential neivous system Since the ubscivatioiis of Hitzig (2), IMin- 
kowski (7), and Miink (8), the fact has been known that destruction 
of the occipital lobes of the coitcx in the cat, dog, and monkey pro¬ 
duces a pcimanent inability of the animals to fixate .ind puisuc 
with tlio eyes objects held and moved in the field of vision. Recently 
ter Biaak (1) has shown that movement of single objects aciost. 
the visual field pioduces nystagmic leactions in nnimal dogs and 
monkeys, but that these nystagmic responses to single objects are 
abolished wlien the occipital lobes of the coitcx aic destroyed The 
icbults of the experiments cited above (Smith, 13, 14), which have 

•Receivocl in the Editoiijl Office on September 3, 1938, 

177 



178 


lOURNAL OF GFNETIC PSYCHOLOGY 


shown that the minimum separable acuity of the cat does not ciiangc 
markedly after lemoval of the occipital lobes, raise the question as to 
the explanation of the defects in optical pursuit m i elation to single 
objects moved m the visual field Evidently the distuibance is not 
explicable m terms of a reduction in minimum sepaiabic acuity. Thus 
a second puiposc of the present study has been to deteimine in what 
way such deficiencies in visual fixation and pursuit aic related to 
minimum visible acuity in cats following complete cxtiipation of the 
striate areas of the cortex. 

B. Experiments 
1 Appauitns and Ptocedure 

A diagram of the apparatus employed in the experiment is pre¬ 
sented in Figure 1 This appaiatiis, which is a modification of 
rotating drums described in previous studies (Smith, II, 13, 14), 
IS constructed so that a scries of single lines may be moved slowly 
at a uniform latc across the visual field of the subject when it is 
located m a lestraimng box on the inside of the dium No moving 
pait of the apparatus is visible to the subject except the lines moving 
before its eyes 

The apparatus consists of a laige rotating cylindei, 136 cm higli 
and 122 cm. in diametci, which is mounted on a turntable con¬ 
structed from an automobile wheel A wooden support 10 cm 
square is mounted on the outer edge of the turntable Approximately 
120 cm. above the suifacc of the turntable a circulai fiamc, cut 
fiom plywood, is attached to this suppoit by heavy braces in such a 
fashion that the outer ciicumfcrciice of the fiame is diicctly above 
the edge of tlie turntable. Small nails are diiven into the edges of 
the turntable and of the uppci ciicular frame, spaced at legiihir 
intervals of 2 5 cm Thicads of various diamcteis may be stretched 
veiticallv between these nails in oidei to provide the stimulus pat¬ 
terns for a type of minimum visible acuity oicasuiement 

A lieavy lod suspended from the ceiling of the experimental 
loom supports within the dium a small platfoiin, which is mounted 
about 30 cm above the suifacc of the turntable This platfoim is 
made sufficiently large to suppoit the box-holder which restrains 
the animal Two large semicircular screens arc mounted on the 
support iod near the top and the base of the drum to shield from 
the subject’s view the edges of the turntable and of the upper cir- 
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FIGURE 1 
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cuLai fiamc of the cvlindei. The sciecns aic made of tlim composi¬ 
tion bo.iid and aie suppoitcd by clamps attached to the lod extending 
down j/isifle tlic dium Tw'o light sockets aie placed at the axis of 
the cylinder, one mounted on ilie top siufacc of the lowei scicen 
and tlic othei mounted on a lod extending out fiom tile laige sup¬ 
port jotl, above the head of the subicct Two 200-watt bulbs are 
used to illuminate the ihicad-. which Imc the sulc ot the dium 

Entiancc to the drum is piovided by a swinging door hinged to 
blocks mountcil on the turntable and the uppei circulai frame This 
dooi consists oi an open fiamc, the two aims ot which <ue cut to 
that tlicv coricspond to the aic of the cvhndci Since thieads may 
be stictchccl on nails duven mto the aims of the dooi m tlie same 
way as on the icst of the cylindci, the dooi may be made to appear 
as a continuation of the lest of the dium but may be opened without 
lutcifeiing with tlic aiiangcmcnt of the thieads 

A l.iige scmicnculRi non fiamc, appioxiinately 180 cm in diamc- 
rci, IS suspended fiom the ceiling of the cxpenmental room mound 
one side of the (hum Black oi white cloth diapcd fiom this frame 
foims a contra-ting background foi the threads stietched on the side 
of the drum A viewing tube mscited thiough the diape peimits 
duett obscivation of the subject’s eye movements which occur when 
the diuin is rotated 

The appaiatus is lotatcd by means of a hand-diiven pulley wliith 
IS placed to the side of the viewing tube A laigei piillev attached 
(jene.itli the tuintabie icduccs the speed appioximately one-half 'O 
that the duim may be tinned slowly in a uniform manner, while the 
expenmcntei obscives the movements of the animal’s eyes Foi 
.in expciimcntal test, the dium is lotatcd thiough 180 degrees 

The animal is jiiepaicd foi observation by wiapping it in about 15 
feet of cheese-cloth and placing it inside the icstiaining box This 
liov measures 18 cm. by IS cm bj 48 cm and has a sliding cover on 
one bide The top of the covci and the top of the box aie cut back and 
''inoothcd in oidei to foim an apeituic thiough winch tlic cat’s 
Jicad protiudes I-Ie.id movements of the animal aie limitej by 
two side-blocks mounted on the front side of the holdci The head 
IS “supported .It a desired height bv means of a lod which is nisei teJ 
in tile holes drilled in these two side-blocks. 

When the animal is sccuiely icstiamcd in the box-holder, the 
door on the dumi is opened and the box-holder arranged on the small 
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platfoim so that the cat faces the viewing tube The claim is then 
moved as far as il can be rotated towaid the left, and obseivations 
begun by lotating the dium thiough 180 dcgiccs toward the light. 
This iQtation thiough one-h.ilf the aic of a ciiclc is counted as a 
single tiial, dviiing which the nuinbei of C 5 'e movements made by 
the animal is counted A second tiial is then made by rotating the 
dium through J80 degices towaid the left In making visual 
acuity measiuemcnts, ob'Civatums aie begun with heavy lines, tol- 
lowed by Kicicfisingly /uiei ones 'The visual acuity thieshold has 
been aihitrarily defined as the visiuil angle subtended by the finest 
thieads to ivhich the .iiuinnl lespoiuls b)' giving an avejage of at 
least five nvstagniic movements pci tiial in a senes of 14 tiials 

2 Annuals and Opeiations 

Tliree noimal animals and si\ animals with complete dcstiuction 
of the visu.il piojcction aicas of tiic coitcx weic employed m tlie 
cxpciiment In tlie six opciatcd animals, the stuatc areas of the 
coitex weic lemovcd accoiding to a method described in picvious 
cxpciimcnts (Smith, 12) The extent of the ablation of visual 
coitcx in four of thcic animals is indicated in Figuie 2 Tiicsc 
photogiaphs show that m each of the aimnaU nil coitcx lying within 
the fiist and second convolutions of the brain has been completely 
destioyed In addition, that stiiatc coitcx lying within tht mesial 
gyii was removed All six animals displayed postopciativelv the 
typical visual defects which accompany complete lemoval of the 
striate areas, and in the five biains examined histologicallv the 
external geniculate bodies displayed the gcneialized degeneration of 
ganglion cells found with complete icmoval of the visual aicas of 
the cortex ^ 

3 Results 

Two different types of investigation wcie earned out la the 
first pait of the expeiiment, the visual acuity of two noimal and 
SIX opciated cats was dctcimmcd by the method described above 
Thiee noimal and six opciated cats weie used in the second pait of 
the experiment, which consisted in deteirainmg the maximum separa¬ 
tion between lines of a constant width at which optic nystagmus 
could be elicited, 


‘The sixth opei.ntcd iinimal is still alive at the tune of wuting 
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(t The vatine of (he leactions obseived dunug rotation of the 
dmm Rotatjon of tlie stuation*? hrung the side of tlic diiim pio- 
diices nystagmic eye movements, which consist of the typical pursuit 
or fixation movements, made in the diiection of the movement of the 
lines, and of saccadic, ot ballistic, compensdtorv fast movements whicli 
ictuin the eye to a moie cential position of fixation. Under the 
conditions of obseivation emploj'ed, even very slight reactions could 
he easily lecognized When relatively heavy lines weie employed, 
the leactions weie paiticulaily easy to see, for the magnitude 
of the movements made by the animals was laige and the leactions 
occuned in a legulai mannei When the (iuei lines wcie used, 
however, the movements sometimes changed charactei, so that thev 
appealed as slow swimming deviations of the eyes which did not 
have distinct saccadic movements accompanying them In all cases, 
only responses obseived to have the saccadic phase weie counted 
When the opciated animals weic being studied, head movements did 
not act to Intel fere with the obseivation and counting of the eye 
movements Tlic head movements made bv the opei ated animals, 
if they occurred at all, were optokinetic in chaiacter, ic, tliej' 
consisted of deviations of the head in the diicction of the moving 
pattcins Witli the normal animals, howevci, the movement of the 
patterns would sometnne^ induce, in addition to head nystagmus, 
lapid iiiegulai liead movements during which the animal would 
fixate diffeicnt positions in the cvlindei but would not deviate the 
head in accoidance with the movement of the lines. The occmicnce 
of these iriegular head movements m the noimal animals made it 
impossible to secuie leliable counts of the number of lesponscs 
made ^vith different sizes of lines 

Anothei factor which distinguished the leactions of the opciatcd 
animals was the regularity with which the nystagmic responses 
ciccuricd Tliat is, if the opeiatcd animals icsponded at all to a 
given set of lines, the icsponse took place with clock-hlce legularity 
as long as the drum w«>s being moved In contiasl, tlie noimal 
animals would sometimes respond veiv well to lines of sufficient 
size to evoke the icactions, but would stop during the middle of the 
trial 01 during the next trial would not react at all. 

b The visual acuity of the opeiated animals. Tests of visual 
acuity were made by utilizing two different types of stimulus patterns, 
white lines moving against a black background and black lines mov* 
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iiig ag-iinst a white backgiound. All of these luies wcic sccuied bv 
stietchiiiK black and white silk threads of various diamcteis upon 
ilie (hum as described previously Tlit white background used 
consisted ot white bleached inusliu suspended from the non frame 
surrounding the drum The black backgiound was obtained by 
dt.iping black velvet tiom this fiainc in the same manner In Table I 


TABLE I 

'iiir CirMl\i-iiRisites or rac Lines Uslr in Boih Visual Acuitl 

BXPLRCUliNrS 


\^elagc 

(li<iini.ci.i 
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Black lines 
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nun 
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3 3 

97 7 

0 16 

11 7 

3 0 

0 03 

1 7 

121 7 

012 

8 3 

24 

n 02 

14 

109 7 

0 06 

4 1 

3 9 

0 01 

07 

1294 

U05 

3 3 

41 

0 008 

05 

129 6 

0 03 

1 7 





oOl 

07 

4,2 

Black 

hackriioiiiul, 

0 93 ml White 

hnckgiotind, 

61 9 inl 



aie summarised the sizes ot the black and white threads used in 
both parts of the visual acuity expeiimcnt, together with the bright- 
lies, of these tliicads as measured bv the Macbeth Illummometcr 
Each biightncss value icpiesents the average of 10 readings of the 
Illuniinomcier which were secured by wrapping samples of the 
threads on a cnid in a legulai manner and then measuiing the 
biiglitiiGss of the card of thiead at diftciciit positions along the edge 
of the (hum The biightncbs of the backgrounds used in the t\cn 
diftcrent visual aciiitv experiments is indicated below the table 


I'ABLE 2 

I HU AvLRAcr Numbfr or RespoNsts Made in Fourteen Trials ro Wiiixb 
Lines Moving Against a Black Background 


nihjecf 

42 

50 

51 

52 

54 

56 

1'iMial angle 
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12 

14 

12 

11 

13 

12 

1 7 

9 

11 

14 

8 

10 

9 

14 

8* 

7 

10 
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8 
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4 
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9 

2 

1 

9* 

0 5 

3 

0 

7» 
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0 
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Tlie visual acuity dat.i secured with the opciatcd animals appears 
in Table 2 The visual angles coiiesponding to ihc diftcient lest 
stimuli used in obtaining thiesholds aie given in tJic column to the 
left, while the numbei of each subject appeals at the top of the 
table The numbeis in the body of the table lepicsent the avciagc 
mimbei of lesponses made by each cat duung the 14 tiials in which 
the clium was lotated in alternating diicclions. As indicated ptcvi- 
oiislj', the thiesjiold value is consideicd as that angle subtended by 
the nairowest lines which elicited on the average at least five 
responses throughout consecutive levolutions of the dium. Threshold 
values judged accoiding to this critciion arc mailced with asteiisks in 
the table. 

Reference to Table 2 will show that all of the operated tats 
responded consistently to white lines subtending visual angles of 
1 4 minutes of arc and gieatei Only three of the animals (Subjects 
50, 51, and 56) gave a significant iiumbci of lesponses with lines 
nauowei than this width. Subject 51 responded a fan numbci of 
times to the smallest lines used, i c., to those subtending a visual 
angle of 0 5 minutes of arc. 

In Table 3 are summaiized similar icsults obtained when black 

TABLE J 


The Average Numbpr or Responses Made in Fourteen Trials to Black 
Lines Moving Against a Whitp Background 


Subject 

42 

50 

SI 

52 

S4 

56 

Visual angle 

11 7 min 

10 

S’* 

10* 

5 

11* 

IS” 

S3 

8* 

4 

4 

1* 

4 

3 

41 

0 

1 

1 

1 

1 

2 

54 

0 

I 

0 

1 

0 

2 

1 7 

0 

1 

1 

0 

1 

1 

07 

1 

1 

1 

1 

0 
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lines were rotated against a white background In this situation, 
the visual acuity of four of the opciated animals was not better than 
117 minutes of arc, although two of the animals (Subjects 52 and 
53) icspondcci to lines winch subtended angles of 8 3 ininutcs of aic. 
There were no consistent lesponses to lines naiiowei than these 
values. 

Although the normal animals did not leact as icgulnily as did the 
operated animals to veiy fine lines, they did leact in a significant 
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\v<iy to .lU nf tlie stiiations used That is, if the iricgulai occuiicncc 
of [ivstaginic mosements be taken as significant, the noimal aiiimalb 
demonstrated a visual acuity of at least 0.5 minutes for the white 
lines, and 0.7 minutes for the black lines. Using the same thieshold 
criterion as that employed with the Opeiatcd animals, the visual 
acuity of two of the normal cats was found to be 3 3 minutes for 
the white lines .iiid between 4 1 and 8 3 minutes foi the black lines. 

c The effect of mueasinff sepatation of the .lines upon the i eac- 
lions oj the opemteA animals. In the second part of the expciiinent, 
the distance between the lines was incicascd to deteimine the maxi¬ 
mum sep.iinticn at which optokinetic icspoiises lu tile operated ani¬ 
mals could be elicited Observations were made, as m the visual 
»iciiity cxpciiments, both with white lines rotating against a black 
backgiound and witli black lines lotating against a white back- 
giound. The white lines employed subtended a visual angle of 7.6 
minutes of arc, the black lines, a visual angle of 11 7 minutes, of 
arc. The angular distance between the lines was increased from 
2.9 degrees, th.it used in tlic visual acuity tests, to distances of 8 7 
degiccs, 17.4 degrees, 26 2 dcgiccs, 35 0 degrees, nml 43 7 degrees. 
Fourteen dials wcie given with each airangcmcnt of the threads on 
tile drum The aveiagc number of responses made by each animal 
with each arrangement of the lines was detcj mined ns rn the pie- 
vious part of the experiment. 

Table 4 summarizes the results secured with tire six operated and 


TABLE 4 

TiiF Average Nuairpr op Responses MAOb in FouRrECN Trials to White 
Limes Szvarated nr Dih-ersnt Diar.xncrs 
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21 
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17 
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27 
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9* 

5* 

12 

6 
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10 

26,2 

2 
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7* 

8* 

4 
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S* 
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three normal anim.Tls when the white lines were employed The 
numbers m the column to the left lepresent the separation between 
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the lines and the numbei of each subject is {i;iven at the top of 
the table Nuinbci-, in the body of the table iiuliLate tlie avciagc 
miinhei of lesponsts made bv the aiiuiwl in 14 tiiaU witli a given 
separation of the striations Asteiisks maik thicsliold separation 
of the lines, le, the maximum distance at which nii avciiiue ot it 
least five responses pei tiial could be elicited 

Reference to Table 4 vmU show that tlie opciatcii animals le- 
sponded consistently to the lines until they wcie scpaiatcd by angular 
distances greatei than 17 4 to 26 2 dcgices Two of these subjects 
still responded faiily well when the lines wcic separated by an 
angular distance of 26 2 dcgiccs None of the opciatcd animals 
gave legulai icactions with an angulai scp.iiation of 0 dcgices. 
Similai results on the opcialed cats seemed with black lints moving 
against a white backgiound aic picscnted in Table 5 In this ca^e, 


TABLE 5 

'iHL Avluagc Numiier or lUsi'ONSLs Mat)E in Fourtepn Trims to Biack 
LINLS StPARArLD DY DirffRlNT DjSJANCLS 

Subject 42 50 51 52 53 54 


Angulai 
icpaincion 
2 9 deg, 
87 
174 
26 2 


10 8 * 10 
IK 1 7-* 

0 1 1 

t 1 0 


9 II* 15 

IK 0 9* 

2 0 2 

0 0 2 


none of the animaU displayed regular optic nj'stagmus when the 
lines rveie sepaiatcd hv iiUcivals greater than 8 7 degiees 

Examination of the lesults picsented in I'ahlcs 4 and 5 '•how 
that tlieie is some coiiclation hetu’cen the ftcqucncy of lesponses 
made by the animals and the distance between the lines on the drum 
With the white lines, the ficquencv of the lesponses incicased when 
the angulai distance between the stiiations was increased from 2 9 
dcgices to 8 7 degiees Fuithei increase in the distance separating 
the lines, however, brought about a corielatcd reduction m the 
mimbci of the respon'-es It is to be noted in the icsults picscnted 
in both of tliesc tables that with a given scpaiation of stiiations, the 
aveiage lesponses given bv the diffcicnt animals agree with one 
anuthci rather closely This is true particulaily xvhen the subjects 
weiL tested at the smallei distances, but does not hold when the 
thieshold is leachcd, 
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Noimal animals tested tindci these conditions g^ive results which 
aie batli ciiialit.itivelv and quantitatively diftcrent lioin those seemed 
with the opeiAtecI cats When the white lines were used, tlie thiee 
normal cats all lesponded consistently to the lines even when they 
wcie sepaiatcd by distances as great as 43 7 degrees (Table 4) As 
the scpaialion between the lines was mcieascd, the pursuit move¬ 
ments of the eves bcLaiiie less frequent and rcgulni The animals 
still gave elcai-cut saccadic eye moveraents as the lines were moved 
across the visual fiehf, and even showed at times puisuit movements 
of the head, but they did not follow the movement of the lines with 
the eyes as cleaily as when the lines wcic close togethei When 
black lines were used, the noiinal animals gave evidence of eye and 
lic.ul movements in response to stiuitions separated by distances as 
gicat as 17 4 degiccs The icsponses made in this situation by the 
noimal animals have not been tabulated 
Tlieie IS a ciistiiKt diftcicncc between the ability of the opciated 
animals to icspond to white lines moving against a black background 
and then capacity to lenct to black lines lotating against a white 
background The maximum angular separation which elicited rc- 
.ictioiis in most of tlie animals in the first situation was above 26 2 
degrees, while in the second situation the majoiity of the cats 
failed to react when the stiiations wcic separated by moie than 8 7 
dcgiees In addition, the frequency of the lesponses of the opeiatej 
.inimals was gieatei when the white lines wcic used 
When tile white lines weie used, the sepaiation tliicsholds of the 
tliicc operated cats was 26 2 degrees or above. Since the binocular 
visu.il field of cats is limited to approximately 180 dcgiees, not 
moic than six oi seven stiintions appealed in the visual field at a 
26 2 dcgiee scpaiation of the lines Treating the data secured with 
the black lines in the same w.i 3 % it may be said that the minimal 
miinbcr ot lines to which most of the operated animals responded 
was approximately 20, Similar threshold values for noimal animals 
in responding to the white lines aic lower than for the operated 
animals, when the same criteiion of significant response is used The 
three noimal animals tested lespondcd consistently wlicn tlic lines 
were spaced at 43.7 degiees upon the drum, i e., when theic weie 
fewer than five lines appearing in the visual field at the same time 
Under appropiiatc conditions, of couisc, normal cats somctiineb 
pursue with the eyes a single stiiation moving in the visual field- 
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Supplementary to these observations, the operated cats were tested 
in a somewhat diffciciit situation to ascertain the minimal number 
of alternate black and white stupes, 2 5 cm m widtli, which would 
elicit nystagmic movements The animals obseived the lines at the 
same distance as was used in the experiments described above, that 
IS, at a distance of 50 cm It was found that at least eight to 
twelve sucli stiiations are needed in older to bung about clearly 
obseivable pursuit movements of the eyes in the opeiatcd cats 

C Discussion 

Inasmuch as the significance of the icsults depends upon the 
demonstration of the validity of optic nystagmus as an indicator of 
visual acuity, we shall consider heic certain evidence th.it optic 
nystagmus is a simdailv contiollcd function m both normal and 
operated cats In a pievious study (Smith and Bojai, 15) it has 
been shown that when optic nystagmus is iccoidcd oscillogiaphicallv 
in noimal animals and in animals lacking the stnate areas of the 
coitcx, the major difteiencc obscivablc in the leactions of the 
animals is the greater legulaiity of the movements in the operated 
cats The maximal velocity at which eye movements occui in 
cats lacking the occipital lobes of the coitcx is not significantly 
different from simllai thicsholds in normal animals In the two 
groups of animals, the responses vaiy m amplitude and frequency 
in the same manner as a function of the velocity of visual movement. 
Both normal and opeiatcd animals display after-nystagmus upon 
teimination of the movement of the patterns acioss tlic visual field, 
although such aftei-movemcnts may be elicited with gieatci fic- 
quency and ease in the opeiatcd animals On the ba'.is of theje 
observations it has been concluded that the scnsoiy piocesscs involved 
in the production of optic nystagmus m iiotinal animals and in animals 
with coitical lesions aie sufliciendy similai so that the use of optic 
nystagmus as a means foi comparing the visual acuity of the normal 
and operated cats is valid 

A fuithei indic.ition of the validity of the method is tlie coiie- 
spondcncc between the visual acuity of noi mal cats obtained by 
the lotating-dium technique, and that dcteimiiicd by other methods 
of observation The minimum visible acuity of normal cats in 
responding to moving white lines in this study was 0 5 minutes of 
aic, as indicated by irregular nystagmic responses In a discrimin.i- 



190 


TOURNAI OF GLNETIC PSyCHOLOGY 


tion situation, tlic inmimum visible acuity of noinial cats lias been 
detcimincd to be approximately 0 5 to 1.0 mmutc of aic (Smith, 10) 
Both of these values mav be compaied to minimum visible thicshold 
values ot 0 68 to 1 72 minutes, whicli weie secured on five animals 
when they were icquiicd to leap fiom au elevated surface upon, a 
moving black thread which was diawn slowly across a white surface 
located 50 cm below them. Thus the rotating dium technique gives 
acuity measuies whicli closely appioximatc those which have been 
secured with at least two other techniques 

Removal of the visual cortex m cats modifies but slightly minimum 
visible aciiitv as tested witJi the rotating-drum method In fact, 
the opeiatcd cats show inoic rcgulai nystagmic responses to fine stiia- 
tions than do noinial cats These obscivations confitm caiHer 
studies in which it has been sliown that minimum scpaiablc acuity 
IS not distinctly modified by removal of the optic piojection centers 
of the cortex (Smith, 14). 

Tins study raises the piobicm of explaining the wide discicpnncy 
between the ininiitimu visible acuity of operated cats in lesponding 
to M'hite lilies lotating against a black sunoimd and that secured 
with black lines against a white sunoimd. Evidence has been 
picspnted whicli shows that a simdai but slighter difference exists 
in the acuity of normal animals iii these two situations It is prob¬ 
able, therefore, that the diffciences found arc explainable in terms 
of a gieatei pliysical contrast between the white lines and black 
backgiound, since the average brightness ratio for the lines and 
the backgiound in this situation was appioxnmtely 0 008 as com- 
p.ircd to a latio of 0 06 for the black lines and while backgiound. 
Or It may be that a certain amount of irradiation associated with 
the ulutc lines in.ikcs them intilnsicallv moic effective in producing 
optic iivstaginus in both noimal and opeiatcd cats At any event, it 
IS not yet possible to state that removal of the occipital coitex in 
cats produces a condition in which visual acuity is affected difter- 
entially at different levels of general illumination, as has been re¬ 
ported picvioiiNh in the case of inteiisitv discnmination (Smith, 12) 

Observations made in this study show that a major visual defi¬ 
ciency which icsults from extirpation of the stiiate aicas of the 
cortex consists m an inability to respond to moving stiiations when 
they are widely separated. Tlic threshold of sepaiation for tlie 
operated animals used In this experiment was approximately 1 7 4 to 
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26.2 degrees of arc foi white stiiations, 2 9 to 8.7 degiecs for black 
striations The best of the opciated animals, therefore, required as 
a mimiTuim 6 o: 7 white lines oi 20 to 22 black lines in the visual field 
before they displayed optic pursuit movements to rotation of the 
lines Normal animals, on the othci hand, respond consistently to 
fewer than five equally spaced white lines moving acioss the visual 
field, and can be observed at times to icspoiid to a single line When 
black lines are used, consistent lesponscs occur when 10 to 11 lines 
.ue in tlie visual field, and icactions occasionally may be elicited with 
single lines. 

These observations seem to be particulaily significant when it is 
rcincmbcicd that the operated cats suftei no distinct diminution 
of acuitv undei conditions in which the moving «ttiations aie 
arranged m close pioximiiv in the visual field Hence, it would 
seem that, ratliei than being concciiicd with visual acuity per se, 
the striate aicas of the coitcx aic more intimately involved in tlie 
mediation of local difteicnces m stimulation associated with the 
perception of isolated p«itteins in the visual field It seems clear from 
the results presented tliat optic nystagmus associated with move¬ 
ment of A senes of closely spaced patterns on the retina is dependent 
upon the summation of impulses in subcortical optic centers, for the 
responses cannot be elicited by single lines or by widely spaced lines 
in the absence of the visual cortex Optic nystagmus to single lines, 
which IS mediated coitically, obviously does not lequirc such sum¬ 
mation of neural activity It is of importance to note, however, 
that in both cortical and subcortical nystagmus, vaiiations in the 
trequency of the nystagmic movements may be produced by variations 
in the numbei of lines ciossing the retina in a given mteival of time. 

The basis of the inability of the operated cats to pursue movcmcnls 
of isolated patterns m the field of vision may be mfcircd from ceitain 
phylogenetic considciations The operated cats used in the picsent 
study behave in much the same way as noiinal rodents when stimu¬ 
lated by moving visual patterns That is, both the operated cats anti 
normal rabbits or guinea pigs aie unable to follow optically move¬ 
ments of isolated patterns in the field of vision, but they nevertheless 
display a high degree of minimum separable or minimum visible 
acuity for a series of closelv spaced patterns® In noimal rodents and 
in other animals which do not pursue optically single moving patterns 
theie IS ordinal ily absent a fovea or a central area of focal vision on 
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the letina, and coiivejsely, animals possessing fovea oi a cential 
retinal area display pursuit movements of the eyes to movement of 
isolated visual patterns. It would seem probable, theiefoie, that 
the deficiencies of the operated cats m responding to widely spaced 
lines in the visual field are related to the functional loss of an area 
of focal vision biought about by extirpation of the occipital lobes of 
the coitcx In otliei woids, the stiiate areas of the coitex contain 
tlic centeis nccessarv foi focal vision but may be dispensed with in 
other types of pattern vision 

Attempts have been made to describe defects in visual pursuit, 
pattern vision, and visual fixation, which aic produced bv extirpation 
of the striate aieas of the coitex, in terms of defects m attention 
(tci Biaalc, 1) and object vision (Maiquis, 6) The icsults of 
the picscnt study suggest a physiological explanation for these ob¬ 
served post-opciative defects and at the same time call for a leformu- 
lation of ter Biaak's and Marquis’ conclusions Specifically, the 
picscnt icsults show that “visual attention” and obicet vision aie 
not mediated exclusively bv the striate areas of the cortex and 
arc abolished in the operated animals only under special conditions 
of stimulation In bucf, the stiiatc areas arc involved m mediating 
types of pattern discrimination which depend upon focal vision or 
M’hich arc related to isolated patterns in the visual field This con¬ 
clusion stands in duect contiadiction to the accepted gcneialization 
that pattern vision is completely dependent upon centers located in 
the striate coitex (Lashicv, 3, 4, Lashicy and Frank, 5, Marquis, 6) 
Furthci, the view of Poliak (9) that the cortical centeis of vision 
in the highei mammals are the only neural levels of the optic system 
which are capable of mediating lefincd degices of pattern, vision is 
icfiiteci bv pievious studies on minimum separable acuity (Smith, 14), 
as well as by the present investigation of minimum visible acuity 
The present cxpeiiments show that the stiiate areas of the cortex 
aic involved specificaily in the dcteimination of visual acuity lelated 
to isolated patteins and aie not necessaiily concerned m the mediation 
of similar degrees of visual acuity undci other conditions of stimula¬ 
tion The functional activity of the coitex is not qualitatively 
different from that of subcortical centers in the mediation of pattern 
vision and visual acuity, as has been held in the theoiics of Lashlev, 
Marquis, and Poliak, but differs fiom the functional capacity of 
subcortical centers in a quantitative wav m determining these sensory 
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abilitiC'i A similcai pievious conclusion icgaidinR the neural basis 
of intensit}' disciimination (12) thus icceivcs ndclitiDnal confiimation 
bv the piesenC studies of visual acuity 

D. Summary 

1 In the present studj', the rotating-dium method has been 
etnploved to compaie the visual acuity of normal cats and cats lack¬ 
ing the sUiate aieas of the coitex. The mminaum visible acuity of 
two noimal cats was asceitained to be at least 0 5 minutes of aic 
foi white lines lotating against a black backgiound and 0 7 minutes 
foi black lines moving against a white backgiound These values 
appioximatc the minimum visible acuity of noimal cats as deter¬ 
mined bv cl chscnmination method (10) and by a special jumping 
technique 

2. Removal of the stiiatc aicas of the coitex m six cats failed 
to pioducc maikcd defects in minimum visible acuity When tested 
undci the Scune conditions as those used with the noim.il cats, the 
visual acuity ot six operated cats vaned between 0.5 and 1 4 minutes 
for white lines and between 8 3 and 11.7 minutes foi black lines. 

3 A marked visual deficiency resulting from lemoval of the 
stiiatc coitex in the cat consists in an inability to respond to stiiations 
widely separated in the field of vision. In six operated animals, 
the tliicshold scpaiation for white lines moving against a black 
backgiound was 17 4 to 26 2 degiccs, while for black lines moving 
against a white background, the threshold sep,nation was 2.9 to 
8 7 (Icgices, In comp.iiison, noimal animals responded consistently 
wlien the white lines were scpaiatcd by angular distances up to 43 7 
dcgiecs, and occasionally followed single lines moved bcfoie then 
eyes 

4 It IS concluded that optic pursuit movements related to single 
or isolated patterns in the visual field arc mediated cortically, while 
similar responses to closely spaced patterns on the retina may be 
determined subcortically in the absence of the visual cortex. In the 
latter case, the pursuit responses to a series of adjacent stiiations 
depend upon summation of impulses in subcortical centers 

5. Complete bilateral removal of the stimte coitex in the cat 
pioduces limited deficiencies in pattern vision and not the abolition 
of all capacity to lespond to visual patterns Specifically, this opeia- 
tion, by abolishing the mechanisms of focal vision, renders the 
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animal incapable of fixating and pursuing with the eyes isolated 
patterns moving in the visual field, although a high degree of mini¬ 
mum separable and mmimum visible acuitv, a.s mcasuicd by icsponses 
to closely spaced stiiations, may persist. 

6 The disturbances in focal vision produced by complete bilateial 
removal of the striate cortex give a physiological explanation of the 
defects in visual attention and object vision which have been noted 
by previous observeis (1, 6) in lelation to experimentally pioduced 
occipital lesions in higher mammals 

7. Since paltcin vision may be mediated subcoitically in tlie 
absence of all visual cortex as well as coitically, it is assumed that 
these two levels of the visual system diffei quantitatively and not 
qualitatively in tlie mediation of visual functions based on pattern 
stimulation. 
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A LONGITUDINAL STUDY OF THE OCCIPITAL 
ALPHA RHYTHM IN NORMAL CHILDREN 
FREQUENCY AND AMPLITUDE 
STANDARDS'^ 

I III mil Pciidii'loii Bindley Home amt Utav^n University 


Donald B Lindsluv 


A. Introduction 

Studies by Lindsley (5, 6) and Sinjtli (8, 9, 10, 11) have s]) 0 'vvn 
that m awake infants the occipital alph.i ihvthm usually first appcar“> 
by the tlincl oi fourth month at a fict|ucncy of tlncc to foui per 
second Once established the frequency of the waves increases with 
age, lapidly duiing the fiist ycai but slower thercaftci until a rela¬ 
tively stabilized adult level is attained usually sometime before the 
end of the twelfrli veai Wcinhach (14) has fitted an exponential 
giowth equation to tlic caily data of the above investigator and has 
more recently (15) called attention to the fact, as has also Lindsley 
(6), that the giowth in fiequcncy of the waves with ago follows 
essentially the same cuive as does biam weight in children 

The puipose of the piescnt repoit is to show the trends of develop¬ 
ment of both frequency and amplitude of the occipital alplia waves 
as a function of age in a laigc gioup of normal children studied 
longitudinally foi a period of two to three years. Because of the 
lecent widespread clinical application of the clcctioenccphalograpli 
and the growing tendency to classify waves as abnoinnal if their 
frequency oi amplitude is above or below a certain range, it seems 
desirable to present these data for possible use as standards for 
compaiison Such standards are particularly valuable in dealing 
with the clcctioenccphalogiams of childicn since tire fiequency of 
the alpha waves vanes with age and an alpha frequency abnormally 
low tor an adult might be well within the noimal range for a child 
In Older to compaie children and adults it is nccessaiy to present 
some data foi the lattei In a pievious study (6) I repoited that 

‘'Received in ihc EdiCoiIal Office on July 20, 1939, foi publication in The 
Joiirnnl of Psvcliology, but given immediate puhiication liere because of 
the ovcicrovvclcd (.ondition of that journal 
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t[\e ficcjuencv of t!ic occipital alpha ihythin in 75 adult subjects, 52 
men an d 23 women langing in age from 17 to 64 yeais, averaged 
10.2 and ranged fiom 8 to 13 per second. These data are m essential 
agreement with other adult norms (12, 2*7, 4), (sec also 3, 1) To 
my knowledge the only data on mean amplitude that have been 
published me tliosc by Tiavis and Knott (12) on 19 noimal college 
students Using a bipolar technique (occipital to motor aiea) they 
found the amplitude foi the gioup langcd fiom 12 to 31 miciovolts 
with a mean of 19 miciovolts. Fiom some analyses now being 
made in this laboiatorv which will be published later it may be 
stated that the mean amplitude of occipital alpha waves (bipolar 
recording) for 25 college students is 13 microvolts with a range 
fiom 5 to 24 miciovolts The lattei data will be used for compaiison 
since the method of recoiding (both electrodes over occipital region) 
IS comparable to that used in the present study 

B Technique 

The apparatus and procedure have been described in detail in an 
earlier study (6) Biiefty, two matched amplifiers and a Westing- 
house type PA oscillograph were used to record simultaneously on 
photogiaphic papei the eicctiical activity of the two occipital regions 
Bipolar lecording methods were used thioughout, the two electiodcs 
of each paii of leads being separated by five centimeters The elcc- 
tiodcs were placed just posterior to the paiicto-occipital fossa in a line 
parallel with, but five centimeters lateral to, the mid-line. The 
electrodes consisted of small gold discs, eight millimeters in diameter, 
eacli sunk in a small bakelitc block and attached to the head by 
means of bandages An electrode jelly scivcd as the conducting 
medium between the scalp and the electrodes 

All subjects, except the very young infants who lay on a cot, sat 
comfoitably in a dark and relatively sound-proof loom with eyes 
open Several short records were made at random intervals duiing 
a 15- to dO-niinute peiiod after the subject had become adapted to 
tlie cxpeiimental situation 

In analyzing the records for frequency and amplitude of the 
alpha waves all of the leadable iecoids for each subject, consisting 
of a series of random samples (usually thiec oi more meteis), were 
used. The peak to peak amplitude of all alpha waves was measuied 
and converted into average peak miciovolts The sensitivity of the 
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iccoicling system peimitted adequate measujemcnt of -waves of the 
oidei of t^v'o to tliiee iiucjovcdts Ficquciicy cletejminations were 
novel made on a senes of waves unless there were at least toui 
ihythmic waves in a sequence 


C SUDJECIS 

Tlie subjects foi this study weic 132 noimal, white children 
langing in age fiom one month to sixteen years Of this gioup, 76 
were boys .iiicl 56 ueie gnls Most of these childien weie memhcis 
ot a much largei gioup whose giowth and development was being 
studied regulaily by the staff of the Associated Foundations of 
Western Reseivc Univeisitv uiidci the duection of the late Pro- 
fcssoi T Wingate Todd Only (.hiUlien of good hcallli wcic 
included m the piogram .iiul the gioup was admittedly a “selected” 
one iiiasmucJ] as the inajojitv of t)»e cJiildica came fioin Jionies weU 
above the nvciagc, cultuially and economically. 

Whencvei possible, biain potentials wcic iccoided tiora each child 
when he came for his icgulai seiial examination, every thiec months 
(dating from birth) for the fiist vcai, scmi-yenily fiom one to five 
years of age and yeaily (within one week of the birtlidav) theie- 
aftcr. In all but 11 of the 132 subjects two oi moie seii.il bi.im 
potential examinations weic made, and in 42 three oi moie cx.imin.i- 
tions weic made during a period of two to tliree yeais In the case 
of some infants lecords weie obtained at monthly intervals 

D Results 

In 12 infants an occipital alplia rhvthm was pieseiit at three 
months of age Duirng the next few months the frequencj .iiui 
amplitude of the alpha waves incicascd and the rhythm became moie 
peisistent As may be seen in Table 1, which shows the avciagc, 
median, and langc of frequency and amplitude foi each age level, 
the average frequency at the onset of the ihythm .it thice months 
was 3.9 per second (langc 3.3 to 4.7) and the avciage amplitude was 
37 miciovolts (range 10 to 48) By the end of the fiist year the 
avciagc fiequency had increased to 6 3 per second and the .iveiagc 
amplitude to 52 microvolts This icpicsents moic than a 60 pei 
cent increase in fiequency and more than a 40 per cent incicasc m 
amplitude during the first year During the succeeding years the 
frequency continued to increase but by smailei and smaller annual 
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I'ABLE 1 


Giioui'io Data Avlragl, Mldian, and Range oi Frequency and 

AMI'IIIUDE oi IHF OCCIPITAL ALPHA WAVES 




Freouency pei second 

Amplitude 

in microvolts 

Age 

No 

A\ 

Med 

Range 

No. 

Av 

Med. 

Range 

3 inoiutis 

12 

3 9 

40 

3 3-47 

9 

37 

38 

10-48 

6 inonllis 

10 

45 

45 

4 0-48 

6 

42 

41 

28-60 

9 mniiths 

10 

S 8 

5 9 

5 3-63 

10 

50 

52 

26-68 

12 inntillis 

9 

63 

65 

5 5-70 

8 

52 

48 

34-84 

18 mouths 

11 

68 

68 

5 3- 74 

9 

43 

42 

22-62 

2 years 

17 

70 

68 

5 0-96 

13 

49 

51 

24-68 

iVi years 

9 

71 

72 

6 3-77 

8 

45 

44 

28-62 

3 ycais 

8 

75 

75 

4 3-35 

5 

51 

54 

38-60 

V/i Years 

12 

80 

76 

6 5-96 

10 

32 

33 

16-46 

1- Yiais 

10 

77 

7S 

6 0-92 

9 

27 

24 

19-40 

ycaia 

10 

79 

79 

7 3-88 

8 

29 

27 

16-52 

S years 

15 

S4 

8 5 

7 3-94 

16 

31 

30 

12-74 

6 years 

20 

86 

85 

7 3-103 

14 

27 

28 

16-42 

7 \cnis 

20 

90 

93 

7 9-100 

17 

25 

22 

12-44 

8 vcnis 

IS 

93 

92 

7 3-10 3 

12 

21 

20 

14-36 

9 yeais 

18 

93 

9 + 

8 4-114 

15 

21 

22 

10-34 

10 yeais 

22 

94 

93 

9 0-n 6 

18 

19 

16 

10-34 

11 years 

31 

98 

99 

8 0-12 0 

21 

20 

16 

10-44 

12 years 

31 

10 2 

103 

8 0-12 0 

27 

20 

20 

10-42 

13 yenrs 

36 

10.3 

102 

8 0-12 1 

28 

19 

16 

8-36 

14 years 

22 

10.3 

10 3 

8 7-12 2 

19 

18 

17 

7-34 

Ij years 

13 

103 

10 5 

8 9-12 6 

9 

14 

14 

6-22 

16 years 

8 

99 

100 

9 0-110 

3 

13 

12 

10-16 


369 




294 




Adiilis 

75 

102 

10 3 

8 0-13.0 

25 

13 

13 

5-24 


iiiciements \intii the aveiagc fot adults (102 per second) was fii5t 
attained as an avci.ige at 12 vcais of age Tlie amplitude on the 
other hand did not mcieasc above the average at one yeai of age, but 
icmained about the same until three vcais of age BelYvcen thiee 
and fotu ycais of age the amplitude dioppcd shniply (see Figuie 3) 
fiom an average above 50 miciovolts at three years to below 30 
microvolts at four yeais. From foui yeais on the amplitude de- 
cieascd veiv gradually until the adult average (13 miciovolts) was 
leached at about 15 to 16 yeais of age 

Tile data foi all subjects included in Tabic 1 aie plotted in 
Figuies 1 and 2 The mcasuicments at successive examinations aie 
connected by lines to show the trend of ficqucncy and amplitude 
changes as a function of age tor individual subjects and to show 
the distributions foi the gioup as a whole. The cuives of average 
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FIGURE 1 

iNotvinuAi CuRVis 01 Occii*irAi Aii>ha Frlouencus RcpRisrNiwc. 369 
bri>\RATl EXAVIIN VTIONS ON 132 DlllTRENr SUllJFCTS 

ficiiucnt\ (lieavv solid line) and nvci.igc amvditude (lienv\’ dotted 
line) Bie plotted in Fij'urc 3 Also shown in this .ire some 

curves of fiequencv and .unplitude (tlmincj solid and dotted line-.) 
for individual subjects lepicscntative of vitjous levels I'liesc 
s\ill be seen to follow the same tiend as the cuivcs of avei.i^c tic- 
quciicy and amplitude foi the gioups Fuithci evidence that the 
sciial or longitudinal mcasuiements on individu.ils coitespond essen¬ 
tially with the CIOS .-sectional data foi the gioup is shuAvn in Table ? 
vheie the successive and amplitude measuicmcnts for the 42 childicn 
studied thiee oi moie times dmiiig a period of three ycais are given 

1 J'/ equeni v 

To return to the changes in fiequencv of the occipital alpha i livthni 
as a function of age, let us turn again to Tabic 1 and Figures 1 and 3 
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FIGURE 2 

IsofwouAf CuRvca or OccrpfT.n AfPHA AwPLiroocs Rcpresent/nc 294 
Separate Examinations on IJ2 Different SunjrcTS 

Although the aveiage for adults (10.2 pci second) is fiist attained 
as an aveiage by the childicn compnsing tin* twelve-ycar-old gioup, 
one notes that the lowci limit (8 0 per second) of the adult innge 
of frequencies is first exceeded by the average of the group at five 
veai'i of age The median at this age indicates that 50 pci cent 
of the thildicn at five yeais of age have alpha ficquencies exceeding 
the lower limit of the adult lange Except foi one peihaps spmious 
case with a frequency of 9 6 pei second at two and again at 3 5 
\’cars of age (sec Figure 1) the lower limit of the adult lange is 
first exceeded bj' a few subjects at three veais of age. Thus, although 
one can be faiilv sure that if the frequency of a child’s alpha ihythm 
is below eight pei second it will incieasc furthei, it is difficult to 
predict how much it will go beyond eight pci second Fiom the 
data in Table 1 it appeals that the avciagc, median, and essential 
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FIGURE 3 

Curves of Mian Frequency (IIlavy Solid Line) and Mean Amplitude 
(Heavy Dotted Line) for An Surjects 
The thin linei ^o!id and dotted maiked by symbols) aie curves of fiequoncv 
and amplitude foi individual subjects studied three oi more tunes 

range of the adult is first icachcd bv the 12-vcai-old gioup A glance 
at Figuic 1 reveals also that most of the individual cuives of fre¬ 
quency have flattened out and show telativcly little iisc beyond 
the age of 12 

Obseivation of Figuic 1 where sciial fiequency measuiemcnts foi 
individual subjects arc plotted shows that the fiequencies foi most 
age levels aie faiily well distiibuted. The lange of ficquencies is 
relatively naiiow duimg the fiist year, despite the fact that the 
largest increments in frequency occur duiing this period After 
one year of age the langc increases, but except foi an occasional 
subject it does not exceed 2 5 cycles per second until 10 veais of age, 
thereaftei the range is almost equal to that of the adult group At 
ages two, thiee, and four (see Figure 1), the frequency mcasuiemeiits 
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for tlnce childien deviate consideiablv fiom the rest of the gioup 
Although there were no obvious abnoimalitics it is perhaps significairt 
to note 111 connection with these fieqtiency deviations that all three 
cliildien were rated as somewhat cmotionallj' unstahle, i.c, their 
behavior at hoitic and in the research cxamriiations was chaiacterrzed 
bv c\cessivc timidity, fiightiness, distractablcness, temper tiintiums, 
and other indications of pool adjustment The child with the lowest 
ficqueiicies at two, tlnce, and four years of age was also one year 
below the weight standards for her age at tlnce years and had an 
csscntrallv boideilmc mental classification {IQ 81) One can only 
speculate as to whether the frequency deviations, probably associated 
in some wav with variations in brain growth and development, aie 
also associated with the behavior chaiactcnstics of these children. 
It would liave been intcicstmg to follow them faitlier and learn 
whether with increasing age the fiequcncy would approach the range 
of the group or continue to deviate from it 

2 Ainphtude 

One notes on looking over the individual data in Table 2 and in 
Figure 2 that during the first year, while the occiiutal alpha rhythm 
IS becoming better established, the amplitude m some of the infants 
increases and icaches a maximum between the end of the first and 
second years In others it seems to have its full magnitude when 
fiist observed at three or four months of age and begins to decrease 
almost immediately The individual curves of amphtude (Figure 2) 
show that the general trend Is downward after one year of age, 
Tills is shown also in Figure 3, but here the curve of average 
amplitude foi the gioup shows a marked decline in amplitude 
between three and four years of age After four years of age the 
decline is more gradual and the average adult level is reached by 
the average of the gioup at 15 to 16 years of age 

In Figuie 2 it will be noted that after foui years of age only two 
subjects show amplitude measurements above 40 microvolts It will 
also be noted that most of the individual curves represented here 
show a downward trend after four years of age. 

3. Relaltonshtp between Frequeiuy and Amplitude 

From the individual curves of frequency and amplitude shown in 
Figures 1 and 2 and from the curves of the averages of frequency 
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and amplitude foi all subjects m Figure 3 it appears that theie is 
essentially an inveise relationship between ftequency anti amplitude. 
If this weic true it would agree with the results of a study by 
Travis and Knott (13) which showed a low positive lelationship 
(j = 0 40) between the amplitude and duiation (the reciprocal of 
frequency) of 10 alpha waves taken at landotn fiom the records of 
19 subjects Actually in the picsent study, however, the relation¬ 
ship does not seem to be a ducct one, for when corielations weie 
made between frequency and amplitude with age held constant 
(le, at any one age level) no significant relationships were found 
Foi example the rank diftcrcncc conelatioiis between fiequcncy and 
amplitude at age seven and eleven weic icspectively, 0 20 and 0,01 
Thus, although fiequcncy and amplitude of the occipital alpha 
waves vary invciselv as a function of age (frequency incicasmg and 
amplitude decieasing) there appears to be no diiect lelationship 
between the two, the vaiiations of both aic piobnblv due to inde¬ 
pendent factois The possible nature of tlicsc f.ictors will be dis¬ 
cussed latei 

4 Loinjitiidinal Records 

To illustrate the mannci m which the occipital alpha ihvthin 
develops and changes in frequency and amplitude witli incieasmg age 
during the eailv ycais samples of the records from a child studied 
16 times duiing the first tliicc ycais of life aie piesented in Figure 4. 
These aie tracings of the actual lecoids. equated foi time and mag¬ 
nitude Records wcie made icgulsiily each month for the fiist yeai 
of life and at iircgulai intervals thcicaftci until thiec years of age. 

Although beta waves and occasionally othei doubtful ihythms 
(mainly i.indom waves) of low amplitude appeared earlier, the first 
pcisistent alpli.i ihythin began at foiii months of age as may be seen 
m Figure 4 The average fiequcncy of the waves at onset of the 
rhytlim was 4 0 pei second and the avciage amplitude 64 microvolts 
Thcrcaftei the fiequcncy incicnscd, leaching an average of 7 3 per 
second at thicc years of age, and the amplitude dccieased to 32 
microvolts The seiial fiequencv and amplitude data foi this child 
(subject No 1) are given in Table 2 The values in paicntheses 
have been placed undei the nearest age classification in the tabic, 
the actual age for each of these examinations is given opposite the 
iccords in Figuie 4 The data foi this child aic plotted in Figiiie 3 
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FIGURE + 

PANiocRAt'M Tracings (EouATro ior Time and Magnitude) of hip 
OcciPiPAi Brain PornNfjAL Records irom a Child Siudicd Slriai ly 
During the First Three \ ears or Liel, Showing the 
Onset of run Occipital Aipha Rhythm at Four 
Months (Frequency 40 per Secinu, Ampiitudl 
6+ Microvolts) and Its Subsequent DrvrLop- 
MENT TO Three Years of Ace (Fre¬ 
quency 7 3 PER SPCOND, AMPlirODE 
32 Microvolts) 


as the individual curves marked by open tiiangles This lepresent'. 
one of the cases in which the amplitude was at a maximum when the 
alpha rhytlim was fiist observed, after nine months of age it de¬ 
creased consistently Ficqucncy incieased almost exactly accoiding 
to the average foi the group up to the age of three years The 
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pattern of the activity remained essentially the same throughout with 
the alpha waves present piactically 100 per cent of the time 

E Discussion 

Both the longitudinal and the gioupcd data presented here confirm 
the earliei cioss-sectional findings of Lindslcy (5, 6) and Smith (8) 
on tlie incicabc in fiequcncy of the occipital alpha waves as a function 
of age They aie also in close agiccment with the lesiilts of the 
moie intensive serial studies of Smith (9, 10) on vciy young childien. 

Tlic onset of the occipital alpha ihythm sometime around the 
third to fourth month in infants is undoubtedly associated with the 
development of ceitain functional capacities of the visual area The 
mcicasc m frequency of the waves with age is probably associated 
with some aspect of giowth and development of the brain since the 
dat«i on biain growth in children assembled horn diffeicnt sources 
bv Weinbach (15) and Lindslcy (6) wcic found to follow similar 
developmental trends 

Changes in amplitude of tlic alpha waves witli increasing age mav 
in some wav be related also to giowth and reorganization of patterns 
of activity m the biain, but tlic changes in amplitude with age 
observed m this study, since they bcai no direct lelationslup to the 
changing fiequcncv, might be intcipieted in anothei way. Tiavls 
and Knott (13) interpreted the iclativcly low positive relationship 
they found between amplitude and duration of alpha waves ns evi¬ 
dence of a common factor underlying vaiiations in fiequencv and 
amplitude They assumed that the underl 5 dng factor was the num¬ 
ber of ncuioncs foiming an active gradient, thus, the gieatci the 
numbei of cells active, the gicatci the magnitude and duiation of 
the resulting potential wave 

The inciease in the amplitude of the alpha waves found in somo 
but not all subiects duiing the fiist j'ear oi two may well be due to 
the activity of moie and more functional units, but tbc low icsistance 
pathway aftoided by the unclosed fontanclles piobablv accounts foi 
ihe high amplitude of the alpha waves dunng the first thiee years 
The usual age foi tlie closing of the antciioi fontanelle (the end of 
the second year) coincides faiily closely with the sharp diop in the 
magnitude of the alpha wave which octuis duiing the third year 
The fact that this drop is so shaip and is unaccompanied bv any 
coi responding change In the ficquency of the waves suggests that 
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its cause is cxtiiiisic to the biam itself It is pcihaps not unreasonable 
to look upon the continued gradual drop in amplitude after four 
years of age as due in part to incicased resistance offered by an 
increased thickness of the scalp and skull duiuig the succeeding years 
If these factors do opeiate in this way to cause an apparent decrease 
in amplitude it is obvious that any dncct relationship which might 
obtain between amplitude and ficqueiicv as functions of brain 
growth and development would probably be ovci-shadowed 

F. Summary 

A study of the ficqueiicy and amplitude of the occipital alpha 
rhythm in 132 childieii tanging in age fioin one montli to sixteen 
years of age has been made, and the data grouped for use as standards 
Frequency measurements aic based on 369 and amplitude on 294 
separate examinations at the various age levels Serial oi longitudinal 
obseivatioiis were made on most subjects and show that the changes 
111 frequency and amplitude with increasing age for individuals con¬ 
firm those established for the group, cross-scctionallv The alpna 
rhvtliin once established increases rapidly m fiequcncy during the 
first yeai but moic slowly thcicaftcr until the adult average is fiist 
leached as an aveiagc bv the 12-vcar-old gioup Amplitude of tlie 
alpha waves incieascs during the fiist ycai oi two but drops sharply 
during the third ycai and moie gradually thcrcaftei until the adult 
average is icaclied at about 15 to 16 vcais of age The changes 
in frequency and amplitude of the alpha waves as a function of age 
aie not diiectly i elated 
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‘I30DY JERK” AS A CONCEPT IN DESCRIBING INFANT 

BEHAVIOR* 

Dcpatlnienl of Psyc/ioloffy, IFlualou College 


William A. Hunt 


Anvonc familial with the litciatinc on infant behavior knoivs 
the confusing weltci of tcims used to dcsciibc those responses char* 
fictciizcd by the suddenness and jcikiness of the movements involved. 
Such tciins as “suipiise,” "startle,” “arm staitle,” "fear reaction,” 
"Urnkinnunei unf/si ef!r\/" "spasmodic st.iit," “fright,” "body jeik,” 
“jump,” etc, aie all used with icference to this type of behavior. 
The confusion has recently been icvicwcd bv Wagnei (11) Hci 
siuvey of the litcratuic plus some expciimental obseivations of Iicr 
own lead lier to conclude that it is only by a very loose definition 
of these terms that wr can find an appicciablc niimbei of examples 
of each, since the "jeilcv” oi "staiting” bchavioi of the infant covers 
a multitude ot vaiiablc icsponscs without anv gieat regulaiity and 
iinifoimity, and that we had bc't confine ouiselves to the single 
teim, "body jcilc” This she pioposes as .i geneiic term to cover 
all intant bchavioi typified by a sudden jcik or tensing of the tiunk, 
plus limb movement This conclusion, how'cvei, is conti.iiv to the 
cxpeiimental findings in the field, and can be icached onlv by the 
neglect of ccit.un investigations 

A inoic caieful suivev of the liteiatuic would show that the 
confusion was moie typical of the caily woik, and that the gi.rdinl 
application of adequate analytic techniques has resulted in the dis¬ 
covery and naming of two definite patterns of "jerky” oi"sudden” 
bchavioi in the infant To overlook these as Miss Wagnci has 
done, and to retiun to the original undiftercntiated chaos bv sug- 

^Received in die Editoiial Office on September 2, 1938 
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gestinj; a single tciiti ’'bodv to covci fill instances ot stait- 

mg” bchavioi in the baby is to mvitc fuither confusion and to 
negate the incicasmg claiification that experimental piogicss has 
biought. 

The fust of the definite, patteined lespoii&cs of the sudden type 
IS the Moro leflex oi "Umklatnmeningsiefex^’ lepoited by Moro 
in 1918 (8) In this icsponsc the arms are extended out nt the 
Sides at light angles to the body, usually Vith a sliglit curvatuic so 
that thc\ Jiich fonv.nd The fingeis may be extended and spicad 
ap.iit, .iltlioiigli tins IS ncitliei always present nm complete Some¬ 
times a fine tiemoi appeals m the extended arms Accompanying the 
aim movcmciu theie i'' an extension of the tiunlc and extension of 
the head backwnid The legs aic brought up and outward at 
the lup .ind knees me flexed The icsult is a mild bowing effect 
In the vciv voung infant the extended aims aie then brought slowly 
fonvaid and inwaid ovci one another. Tins gives a fallacious im- 
picssion of clasping from which the name '‘Umklmiimet ntigst eflex’^ 
has been deiived In oldci infants this clasping behavior clis- 
appeals .iiul the extended aims diop down to the sides (3) The 
most definite and impicssive clement of the pattcin is the extension 
of the arms The most commonly used stimulus in eliciting this 
icsponsc Is a sudden blow on the bed oi table suppoiting the infaiiL. 
It has aUo been elicited by sudden loud sounds, tapping the abdomen, 
extending the legs at the hips, blowing on the face, cold or warm 
applications on the tumk, and a sudden movement thiough space 
The icsponsc is definite, easily iccognizcd, and quite common in 
veiv \’omig infants, altliougli it begins to detciioiate afte: the fiist 
month and is seldom seen aftci the fourth month of life This 
leficx is mentioned ficqucntly in both the medical and psycho¬ 
logical liteiatuie R'lcGiaw has leccntly made a study of its develop¬ 
mental aspects (7), and Goldstein has proposed it as an indicator 
of tile immaturity of the lughci nerve centcis (2) 

The second definite icsponsc of a sudden nature is the staitlc 
pattern I'his was fiist leported as a distinct pattern of bchavioi m 
1929 by Stiauss, who cleailv difteientiated it from the Moro reflex 
(10) It has since been studied extensively m infants by Hunt, 
Claike, and Hunt (+) The staitlc pattern is typified by flexion. 
The eyes blink, head moves torwaid, and the shoiildcis come up 
and in, Theic is abduction of the uppet aims, flexion at the 
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elbows, pionation of the lowei arms, and flexion of the fingcis 
The trunk flexes, the abdomen contiacts, .md theic is mild abduction 
of the legs with flexion at the hips and knees There usually is 
some plantar i espouse, but this is not regular in form (1) The leg 
movements lesemble those m the Moro icflev, but the two patterns 
can be differentiated clctiily in the uppei Innbs (6) The startle 
pattern is elicited primaiily by sudden loud sounds, but has been 
found in lesponse to other stimuli of a sudden, intense natme (5) 
It IS not always found in complete foim, and mmoi iiiegiilaiitics 
may occui It appeals in the infant’s behavioi sometime duiing the 
fiist six weeks Foi a time it appcais to ovcilap with the Moio 
leflcx, since ultia-iapid photogiaphy may show the appcaiance of 
both lesponse (the startle pattern coining hist) following one and 
the same stimulus, but, wheicas the Moto leflcx disappcais, the 
startle pattein icmatns tlnoughout life Figuie 1 illustrates both 
these patteins and shows then diffeiences 




AI and Bi = normal lesting posture 
At and Bi = staitle pattern 
C = Moro reflex 
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Tlie existence of these two lesponses indicates that the “jciky” 
behavioi of the infant is not as chaotic as Wagnci would claim It 
IS true that m addition to these two responses theie is inucii move¬ 
ment of a sudden soit which is random in natuic and unclassifiable, 
but tlicre is no need to coin a specific tciin foi it It can be treated 
as inndom movement and described specifically, le, “a sudden 
flexion of the left arm” To gathei this landom heliavioi togethei 
with the Moio reflex and the staitlc pattern under tlie single term, 
'‘body jerk,” unnecessaiily dignifies the random movement and 
mcieases that veiy confusion that Wagiici is attemptiUE to avoid. 
When and if further definite unifoimitics of lesponse are isolated, and 
thcie IS every piobability tliat they will be found, new teinis can be 
coined Meanwhile the picscnt tciminology appeals adequate 

In support of hei negative conclusions Wagner has quoted data 
obtained by hci m a study on the depth of sleep in newboin infants 
(12). The leinterpietation of “cold” data obtained picviously, 
and Its application to a new problem is ncvci ideal Such data is 
usually gatheicd undei conditions and methods suited to the first 
pioblem, but not suited to the second one This seems paiticularlv 
true in this case. 

In liei original study Wagner obscivcd the lesponses of some 197 
infants to over 5,000 various stimulus situations (12). The reac¬ 
tions wcie observed dnectly by eve and iccoided in writing on a 
moving tape as they occuned As she admits, this gave the observe! 
a lor to do The completeness of the observations must have 
sufleied Moreovei, rt is doubtful whether mere unaided observa¬ 
tion by eye can ever give accurate data upon the nature of lapid, 
complex bodily movements. In oui woilc upon the startle pattern 
we have found such observations to be liighlv unreliable As Miss 
Wagner herself points out, '^Tlrcic were occasional variations in 
tire dcsciiption of a specific behavjoi item such as ‘quick jeik of leg-.’ 
versus ‘strong flexion of legs/ but such vaiiations could nr no wav 
aftcot the results in the light of the method of tieating the data" 
Such difteiences may not have been important foi hei oiiginal study, 
but their importance for the later study is evident Only enre- 
matographic recoids, which duplicate the complete hehavioi and can 
be observed ovei and over again undei diffcient sets of attention and 
by different observers, give an adequate icadeiing of complex ic- 
sponses, and even heie il is frequently necessary to use a slow-motion 
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technique to levcal the tiue bchavioi Undet the ciicumstanccb, 
it IS doulitful whether Miss Wagnei could have observed accmntcly 
total behavioi patterns involving many elements, even if she had 
been “set” fot them, as she was not Thcio is no indication that 
she was watching for either the Moio ledcx oi the staitle pattern 
as such, indeed, the conditions of the evpeiiment set hei obseivations 
in the opposite diiectjon toward the analysis of elements rather 
than tile lecognition of total patterns In oidei to avoid the im¬ 
possible task of a complete description of the bchavioi, she was iccord- 
ing m terms of the activity symbols used bv Piatt, Nelson, and Sun 
(9) These aie unforlunatcly analytical m natuic and preclude 
the adequate lecoidmg of patterned icsponscs. In shoit, Wagner 
found cliaos in the sudden movements of liei infants because that was 
all she was equipped to notice 

III conclusion, wc must icjcct Wagner’s proposal to classify all 
the “quick" oi “jerky” bchavioi of the infant ns “body jerk,” on 
the grounds tluit ii conceals dc/iiutc patterns which CMSt in such 
beliavioi, and unneccssaiily dignifies the icmainmg landom move¬ 
ments Tw'O lesponses of the sudden soit have already been isolated, 
desciibed, and adequately named The lemaming random behavioi 
needs no special designation. Foi the future wc may suggest that 
in dealing with the sudden bchavioi of the infant (a) The Moio 
icflcx be called the Moio reflex, (i) the startle pattern be called the 
startle pattern, (e) no furthei tciminology be introduced until caieful 
obscivation shows the picscnce of those rcgulaiities and unifoimities 
of icsponse whose discoveiv piopcilv precedes the intioduction of 
tciminology 
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A STYLUS PUNCH BOAllD MAZE WITH AUTOMATIC 
DIFFERENTIAL AND CUMULATIVE 
RESPONSE INDICATORS* i 

h's>'li'fr of ChiK! IPiljatt, Uunmtty of Califonua 


Jack Buel 


Tlio apiJ.ucitus herein cic cubed \v<is planned uitli jcfcienee to the 
tollowmir spci»ilic.Uiom. («) Flexible pattoiii-scttings pci mittinii 
quick change of patterns for successive leainnig experiments; (i) 
piovision of diltciential signals oi punishment f.ictois, foi four mul¬ 
tiple choice dementi at cadi choice point, (e) automatic lecouhng 
of the lesponse sequence at each choice point, (d) automatic record¬ 
ing of motui ovei-ieaction; (^) foi the subject's infoimation, provi¬ 
sion of a visual lecord of cumulative total eiiors. Tlie signal contiol 
and cumulative ciioi indicatoi aic not limited to use with this pai- 
ticulai maze They may be used m many expojiments where a 
cumulative eiror indicator is desirable and where differential signals 
<ue rcquiied. 

The apparatus consists of the three units, A, Bj and G m Figure i. 
Unit (J) IS the stylus punch maze, (/?) the contiol switch boau! 
which sets up the maze patterns, and (G) the cumulative ciroi indi¬ 
catoi unit which contains the lelavs, timeis, and automatic contiol 
devices 

The maze unit, A, is 13 inches long by 8 inclies )iigh, by 7 inches 
wide The stylus holes, oi which there aic eight rows of foui each, 
are inch in diametei. Each hole m a given low is one inch 

'*Accc))ti.d foi |u)bhca(ion by llaiold F. Jones of tiic Ediloiiiil board, 
nikd received in llie F.ilitoiial Olhcc. on bepteiiiber S, 1938 

''1 he Hptcihinlioiis of tins appaialiis wert jiicpflit-d by Ui floruld li 
Jones, DjjccIoi of ihe JnstJhUe of Child Welfaie of the Unn’crsJty of 
California T)]c nia?e has been used under his diiection as a part of a 
lon^iltidinal study of chddieii duiing adolescence 
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/loni it^ Adjacent JO«s aic '.epaiatej l'\ hilIics At¬ 
tached to biacket'i at the bide away fioin the leadei aie t\vi) lampt. 

uith led anti uieen lamp coveis {K and L); the led lam)) is used 
as an ciroi sijfn.il, the Kieeii lamp as a “coiictt lesponsL” si^^nal 'I'he 

ma/e unit consi'^ts aetu.illv of two boxes hinged at the back 'i'hc 

uppci section has tlnec baLclite paititions, the top one being the face 
of the maze containing the stylus holes The middle paitition which 
lb indicated in the cut aw.n «uk 1 also at (D) in the detail contains 
the clcctiic contacts foi each stylus hole, and scives as a bearing 
plate loi the pliingcis and expansion spiings (see detail) The cut 
aM’av pniLion ot Unit (J) in Figuic 1 shows one of the plungers 
paitiallv depu’ssed by the inscilion of the stylus (ilf) It m.iy be 
obseived th.it tlu* stylus point picsscs against a lound plate {E in the 
detail) att.ichcd to the uppei end of the plungci, and that the 
plungci is (Icpiciscd against tlic icsistancc of a compicssion spring 
All spiing piessmcs aie equated so that equal piessuic is icquned 
to dcpiess each iilungei When tlic plungcis aie not depiesscd the 
lound plates winch take the point of the stylus (E m the detail) 
rest flat against the undci side of the uppci maze pailition and covci 
each stylus hole The diametci of these plates is such tliat the cntij 
of the Stylus at its widest possible angle w'lll not fail to contact the 
plate suiface lletw'ccn the middle paitition and the lower paitltion 
ate spikes attached to the plungcis and used foi pioviding a lesponse 
recoid. Each plungei has a cioss bai (F in the det.iil) into which 
aie sclc^v’ed tluec pointed metal spikes of difteient diaineteis anil 
lengths Tlie middle spike, which is the longest and laipesi in 
diamecei is the shank of the plungci itbclf, \yluch noimally extends 
to W'lthin ^/ii> of an inch of the lowei side of the bottom paitition 
Slightly laiscd above the top of this bottom paiLiCion is a mct.il 
gild (G in tlic detail) coiitainiiig picciseh sp.iccil liolcs into which 
the two longer spikes aie always mseitcd This scives to keep all 
the plungeis oiientcd with lespect to the appiopiiate holes in the 
bottom bakelite paitition The plungei cioss hais, which lioUl tlie 
spikes, noimally push up against a veitical extension of the spiing 
wire {H) ivluclt extends thiough the muldlc p.utilion aiul is pait 
of tlie elcctiK contact dcvici When the plungei is dciuessed, 
tlie pressure on the spring wire (//) is lele.csed .ind clectiic coiit.ict 
IS made thiough two silvci electiodes (at / in the detail) 

Considering now the lunged lowei half of the ma^c unit (AO. 
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the piincip.il featiiic of this is a b.ikclite top with holes which coric- 
spond in position to the spikes of the plutigcis The two halves of 
the maze aie kept in piecise alignment by meaiib of dowels let into 
tlic fiamc. 

A roll of adding machine papei foui inches wide [J) is attached 
to tlie loM’ci box, the fiee end ot the papet passing between the 
two boxes, When a pliingei is depressed by the inseition of the 
stylus till (High one of the holes in the top pl.ite, the papei is pierced 
by the shaip tip of the long middle spike A movement of ,iboii ^ 
Vsi an incli is sufRcicnt to picicc the papei At the same time 
tliat tlic longest spike picices the papet the clectiic contacts aie 
closed One-qiiaitci of an inch fmthci depiession lesultw m the 
next longest spike piercing the p.ipci; if the plungei is depressed 
one-half inch more the shoitcst and last spike punches n hole in its 
appiopriate position in the lecoidmg tape The plungei may he 
depiesscd a total of one inch against the picssuie of the cnmpiessioii 
springs At tlie end of each tiial the papei is pulled forwaid between 
the mo boxes. It IS thus possible to obtain, in the pcifoiated tape, 
a complete lecoid of ciiois together with thiec possible degiees of 
pressure registration It should be pointed out that the minimal 
degree of picssiire needcil to punctuic the pajiei with the laigcst 
spike is adequate also to opeiate the vaiious elcctiical circuits pio- 
viding signals of success and failure etc., gicatei clegices of piessure 
are indicative of motoi ovci-rcaction 

The contiol unit (B) is connected to the in.i^e and the indicatoi 
unit by flexible plug-in cables. Tins control switch boaid is ciiuipped 
with GR plugs and jacks. Each jack coiicsponds to one of the 
stylus holes of the maze and each loiv of foiii j.acks has n set of 
foul plugs These plugs arc diffeientiatcd by one, two, thiec, oi 
four cnciichng identification bands which coiiospond to the foui 
iclav ciicuits coritiolhng vaiious signals .uid lecordcis The eight 
plugs at tlic bottom of the panel aie the outlets for the foui t\pcs of 
plugs m each row above and allow the expciimentei lo plug in an\ 
one of the foui types of connections to a paiticulai st 3 'lus hole and 
relay circuit, or to form corabiimtions of lelay circuits 

The indicatoi unit (f?) has on its fate a dial (9fj inches in 
diamctci) the circiimfeience of which is divided into 10 cnoi inaik- 
ings A small signal lamp (T) is placed ovci the dial I'he indi¬ 
cator Jiand js held to the shaft bj' .1 fiietion spiing so lli.ti it in.ij 
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be reset without turning the shaft. The bade of the unit has a 110- 
volt input socket, low voltage binding posts and a multiple jack 
to connect the cable fiom the switch board unit In practice all low 
voltage cliiect current is supplied by a small step down transformer 
and full wave o\ide rectifier which fits inside the box Tlie absence 
of hattciies lediiccs the weight and eliminates the annoyance of run 
doAvn batteiies as well as adding to the portability of the apparatus. 

The contiol box (B) has its switching paneTset into the box a 
sufficient amount to provide for storage of the connecting cables. 
When it is necessary to tianspoit the maze this unit fastens to the 
lower side of the maze unit and a lid containing a handle is 
fastened to the top of the maze The whole apparatus is then com¬ 
posed of two pieces of luggage which may be earned leadily by one 
peison 

The electncal circuits aie indicated in Figure 2 The dashed lines 
enclosing three paits of the ciicmt represent the thiee units of the 
apparatus Aj B, and C The maze box shows six rows of contacts, 
the lemaining two being indicated by the dotted lines One side of 
the contacts is connected to a common lead represented by the lieavy 
line while the other side of each contact is connected through the 
cable to the conespondmg jacks of the control box Each low of 
jacks has a set of foui plugs, each type of which teiminates in one 
pair of plugs at the extreme right of the diagram These latter plugs 
may be inserted into any of the four sets of jacks provided (1, 2, 
3 .and 4) These outlet jacks connect, thiough the flexible connect¬ 
ing cable, to the indicator unit by means of a multiple plug and 
jack system Each of these four ciicuits terminates m a relay 
and a cam operated contact switch. Each of the four relays controls 
a single throw double contact make switch The common lead 
(heavy line) connects one side of the stylus contacts to one contact 
point of each relay and to the low voltage DC supply. 

To indicate the method of stimulus control let us activate the 
circuit controlling Relay 4. A control box plug having four identifi¬ 
cation stripes is inserted into one of the jacks, for example, (D) in 
the diagiam Plug {£) is inserted into jack (4) and tire switch (F) 
is closed If we wish a buzzer signal, plug (G) is connected to 
jack (H) and plug (/) to jack (/) Any one jack in each tow of 
four m the control box may be connected to the buzzer circuit by 
inserting the plug connected to the Relay 4 circuit It is obvious 
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tliat any one stylus hole in each low of foui may be connected to 
Relay 4 Insciting the stylus into one of these holes closes the 
contact to the heavy line, or common lead connected Co the battery, 
and to one side of the lelay coil The otlicr side of the lelay coil 
IS dijcctly connected to the battciy, hence, closing the stylus contact 
closes the iclay, and the contacts (IC) and (£) When the stylus 
IS icmovccl fiom the hole resulting m the opening of the circuit, the 
relay ictnains closed because contacts (AT) and (L) connect to cam 
contacts (il/) and thence back to the tclay coil This is simply a 
holding lelay ciicuit The lelay contacts (L) close the 110-volt 
ciicuit to the upper telechion motoi Since this motor turns the cam 
wliccl opeiating switch (il/) at 60 one second aftei the relay 

IS closed, tJic contacts at il'/ aic biokcn, the relay releases and tlie 
subject may piocced with his next choice Connected to the relay 
contact (7v) is the buzzei (/ plugged into /) Since the iclrvy 
lem.ims closed for one second, the buzzet will sound foi one second 
whenevei n stylus cont«ict connected to this cucuit makes contact 
Lights, shock, or anv other electrical device could of course be sub¬ 
stituted m this cucuit This standaidization of the time inteival for 
the delivery of a signal provides a definite advance ovei earlier 
equipment in wlucli tlic time intcival is dependent upon the length 
of time that the subject maintains a contact with his stylus 

The crioi indicatoi ciicuits aie slightly more complicated but 
aie contiolied by exactly the same piinciplc as outlined above The 
cumulative eiioi inclicatoi is activated by a leveisible tclcchron 
motoi having a 60 J^Pikf cam wheel. If, foi example, Relay 2 
contiols the eiioi dncction of the mdicatoi, and we wish to have 
a buzzei sound for each error made, we may connect the error indi¬ 
cator to the stylus holes that wcie plugged foi Relay 4 above by 
inserting the unused plug of the pan (£) and (N) into jack (2) 
which controls Relay 2 Thus, wc have added the eiior indicator 
to the fijst set-up (buzzei only) by the inscition of one plug (N^) 
Whenevei ettliei Relay 3 Of 4 ts used tn coniunction with Relay* 
1 or 2j Switch (F) or (O) must be opened, depending upon lokich 
relays ate connected tn parallel Tins is necessary in order that 
ooth relays may be controlled by the cam switches of the error 
.ndicator, otherwise the overlapping which might occui in tlie two 
-•nm systems would continue to hold the lelays closed after tlie 
.ermination of one second If the stylus contacts connected to this 
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ciaiut aic now closed both Relay 4 and Relay 2 close The icveisi- 
blc tclccliion motor will make one levolutioii, whcieupon the cam 
switch (P) IS opened and the iclavs lelease Of course the buzzer 
Will sound dining this mtcival Since the icvcisible tclcchion 
motor is connected to the ciioi hand tliiough a 30’1 icdiictioii 
gear, the hand moves one-thirticlh of the circurafeience of the dial 
during the one second iiiteival, as shown in {C), Figiiic 1, this 
movement i«; clockwise in the case of eriors, counter-clockwise in 
flic case of collect contacts 

When Relay 1 is connected into the cuciiit it subtiacts one 
eiror cacli time it is activated In a manner simihu to the above 
dcsciiption, vaiious stmuihis signals for relay Ciicuits 2 and 4 may 
be combined Yiitli the cuoi subtiaction system 

The following IS a typical set-up One hole in each low is 
designated as ''correct", each time the stilus is nisei ted into one 
of these coircct holes the uiior indicator subtiacts one erior by 
moving in a coniitci-clockwise diiection At tlic s.ime time the 
giecn lamp attached to the maze box lights The othei holes in 
each row aie criors, and each time they aic chosen a red light and 
an accompanying buzzer aic turned on and the enoi indicatoi icgis- 
ters one eiroi Another sct-iip which has been used diffcientiatcs not 
meiely between correct choices and criois, but also uses diffeiential 
signals (eg,, buzzers of diffeiiiig intensity) for the scveial eiror 
holes It IS understood of course that at each choice point (Involving 
a row of four holes) the subject must locate the collect hole befoie 
he can go foiwaid to the next choice point 

The ciior indicator unit may be used for other purposes, the 
operating tcchniciuc bang racielv to clo<=c a ciicuit between ((?) and 
any one of the four jacks at (R). 

Department of Psychology 
Wesleyau University 
Mnldlchzon, Coruiecitcut 
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Tlie Jonnial of Genetic Psychology, the Jounwl of Geiieml 
Psychology and the Journal of Social Psychology^ will buy competent 
leviews at not less than $2 per punted page and not more than $3 
per punted page 

Conditions Only those books that arc listed below in this section 
aie eligible foi such leviews In gcncial, any book so listed contains 
one or moie of the following traits («) Makes an impoitant 
theoretical contiibution, {h) consists laigcly of ouginal cxpeiimcntal 
rcscnich, (c) has a cicativc or icvolutionaiy influence in some 
special field oi the entiic field of psychology, (</) picscnts impoituiit 
techniques 

The books aic listed appioximatcly in order of icccipt, and cover 
a period of not inoie chaii three jcais. A icvicwci must possess the 
PhD. degice oi its equal in training and c\pcuencc 

Pioccduie If among the books listed below theie is one that 
seems important to you, you arc invited to write a icview of that 
book It IS not neccssaiy to make arrangements with the Editor 
Just send m your leview It docs not mattci if the book has already 
been leviewcd 
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CRITICAL REVIEWS OF RECENT BOOKS 

(Mnnn, Noiman L Psychological Develofimenl New York 
Houf/hiori. 1938. Pp 582) 

Revifwfd by Gladys C ScriwFsrNGiiR 

The .lutlioi includes in this book an evtcnstve amount ot mateiial 
which hithcito has been scatteied in many souiccs, ot cooidmated 
m part only in othei and less, comprehensive gioupinijs Within the 
limits of the fiamewoilc winch he sets foi himself, he seems to have 
omitted nothing of importance fiom his compilation of icseaich data 
in developmental psychology. His aiiangcmcnt of mateiial is oi- 
deily and sequcntunl and vastly mote compichcnsive than is to be 
found in any othci book on developmental psychology known to this 
revicwci Development is suivcycd at first phvlogcnctically and tltcn 
earned thiough ontogcnetically The growth of mind, oi adaptive 
bchavioi IS Ciaccd fiom its first simple uiiicclluUu beginnings 
through vaiious levels of animal life fioin paiamncsimn to piimate, 
and through human developmental levels fiom oiiginal spcim and 
ovum, thiough zygote, embryo, infant, child, adolescent, adult, and 
on even into senescence All this mateiial is diawn fiom present, 
and often very icccnt, cxpeumcntal evidence Special sticss is laid 
upon the role of symbolic pioccsscs, of gcstuic, language and written 
speech at the liuman level, in the giovvth of inlclligciice, thinking, 
and social adaptation, basic to pcisonaliiy development This spiead 
makes the book of inteicst to the biologist, the psychologist, the 
psychiatrist, and the educator Tlic volume will piovc useful as a 
text foi couises in child development, as a supplement in the genetic 
bases of educational psychology, and animal psychology, and as a 
refeiencc book toi other basic couiscs in psychology 

Reading this book will not be easy, especially for the beginning 
student As Us leach of mteicst and factual value caines through to 
the most advanced student, even to the expcit, it will vaiy in im- 
poitance m piopoition to the backgiound of piepaiation and specialty 
01 bieath which diftcient leadeis will bung to it Extensive bib¬ 
liographies at the end of the book and selected citations at the end of 
each chapter lead to fuithci icfcrenccs and source matciials 

The general approach is that adult human behavior can be best 
understood thiough a propei imdcislanding of the bases and principles 
underlying the evolution of psychological beh.ivioi m animals, and 
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that tliese pnnciplcs can be followed in tlic development of the 
human individual fiom conception to birth, following which event, 
attention must be diiectcd to studying the sensoiy, inotoi, svmboliL, 
and emotional piocesses, winch development, in tmn, illuminates the 
natuie and development of the socialized pcisonalitv 

The initial zygote, icpiescntmg the biological bequest of each 
paient, developing in an optimum utciinc enviionment, is influenced 
for bettei oi woise in its growth towaids cliaracteiistic stiuctuic 
by intra-cellulai, intei-celhilai, and external conditions of develop¬ 
ment Distuibance of any one condition will result in anomalous 
structuie and coiiespomlmg bchavioi. Alteiation of intia-cellular 
conditions—for example, in the cvtopla‘-m and lelatcd substances 
holding the genes mav be Ictlial oi less sciioiisly dctiiinental; sccic- 
tions from the oiganism’s own cndociincs aic intei-cclhilai factois 
which mav distuib the development of the oiganism, while even 
the lel.itivc constaiicv of the prenatal enviionment m.i)' be subject 
to glaiidtilai, nutiitional, oi incchaiuc.il intia-utciinc influences 
strong enotigli to afreet development The contribution of the post¬ 
natal environment needs no el-iboiation heic The lelationships of 
enviionment and licicdity aie so mtcgiativc that their lespcctivc 
services to t!ic developing oiganism can be dcfine<l only by tlic tcims 
''determining" and ‘‘liniiting” 

The pattern of much living behavior emerges fiom the inter¬ 
action of genes and internal cnviionmcntal conditions, oi in otlicr 
woids, from sheer matuiation Othei patterns of behnvioi, how- 
cvei, require piacticc or models for tlicii eduction Tropistic be¬ 
havior is the iinlcarnecl oiicnting of tlie wliolc organism to an 
external stimulus; lefiex behavior is the unlearned specific icsponse 
of a pait of the organism winch must possess a icceptor-eftectoi 
nervous system Instinctive behavior involves unlearned cooidina- 
tions of lellexes in terms of physiological “needs" or "drives" to 
activity, the direction being "learned ” New structure and new 
forms of unlcaincd behavior lesult from imitation Plasticity of 
response mcieascs in capacity from lower to higher foims of life, 
culminating in the human baby, in xvliom the hiaiii becomes the 
dominating stiiicture in detcimming behavior pattern But with 
the higher stages of evolution goes greater helplessness at bii ili and 
the need for a longer pciiod of dependence and training. In the 
human individual, some behavior patterns emerge after birth as a 
result of maturation of structure 
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Plasticity, or the capacity to adapt in non-stereotvpcd ways, implies, 
intelligence, of winch the bases arc scnsoiy, motor, and nciital 
stuictiiies and functions Munn goes into considciablc detailed 
(li-cussion, with good pictoii.il ilhistiatioiis of the evolution of the 
stnsoiy, motoi, and neuial processes throughout the animal world. 
He stresses, in addition to the supeiiotity of the human ccntial 
neivous system, the specialization involved m man’s upiight posture, 
the separation of his manipulative functions fiom those of vocaliza¬ 
tion m mouth and thioat structures, and the piehensile hand, as 
picpaiation ioi the human heritage of the ability to develop language 
and to use tools 

The dcgiee to which an oig.inism can be modified in accoiilance 
\Mth changing situations—tliat is, the level of complex pcifoimancc 
att.unable—is a measure of intelligence level Testing device and 
procedures aic discussed for measuring adaptation at diftcient levels 
of animal life, fiom unicellular up Infia-mammnlian veitbeiatcs evi¬ 
dence nothing higher than simple scnsoii-motor reactions Mammals 
show tncicasing ability in complex manipulation fiom rat and guinea 
pig through cat and monkey to man Pnmates give indication of the 
fiist evidence of so-callcd ideational behavior, especially as "een in 
dcl.ivcd-i caction cxpei iments 

At the level of the human being, wlicie stiucturnl and functional 
developmental progiess and diffcicntiation aic given m gieat detail 
fiom zygote to fetus, Munn concludes that it would be prematuic 
to goneialize as to individuation of icflcxcs from previous total 
behavioi pattcin Here the need foi further research is stressed 

Veiy little is included on recent conditioning expeiimcnts before 
the post-natal stage of growth is icached In infancy, ontogenetic 
activities develop in response to functional maturity and exercise 
Activities of phylogenetic oiigin icspond more directly to the influ¬ 
ence of matuiation Teaming in childhood is chamcteiized by the 
elimination of inadequate reactions and an incieascd and moie 
economic integiation of the adequate Typical learning curves and 
theories of learning are presented. 

Data are summanzed on the olfactory and gustatoiv sensitivity 
of the infant (wheie such data exist) , on the developmental reac- 
tivjty of the infant to light intensity, at difteient ages; on auditoiv 
lesponses and temperature sensitivity, on the emergence and develop¬ 
ment of <;patially coordinated behavioi and its dependence on 
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diftcient sensory piocesses at different ages, on noimative motor 
activities, aiianged according to biogiaphic sequence 

The acquisition and use of symbolic processes diftercntiates human 
intelligence from the sub-human Repiescntativc studies on memoiy, 
imagciy, concept formation, thinking, and leasoning c.-ipacities are 
introduced 

The chapter oti speech is extensive and includes detailed descrip¬ 
tion and illustiations ot the mechanisms underlying language acqui¬ 
sition and expression, ns well as discussions of the developmental 
emeigencc of speech in the child 

The symbolic content of human intelligence is reflected in the 
psychologists* tests of intelligence Some typical tests aie described 
Individual difterences in mental growth and factois untlcilying the 
development of intelligence aic examined in iclation to vaiiatioiis 
in natuic and nurtiiie. the foimci being responsible for greater diftci- 
ences in intelligence titan the latter 

Under emotional development are considered the physiological 
bases, glandiilai influences and distuibanccs, social conditioning, not 
to mention maturation especially as noted in some blind subjects 
Emotional bcliavior becomes more complex as sensoii-motoi and 
symbolic activities incicasc, as development proceeds all along the 
Imc 

The two concluding chapters gather up the aspects of development 
M’liich, up to tins point, have been considered sepaiately, into a 
synthesis and present the mattci of the socialization of the per¬ 
sonality as revealed thiough icsearch and experimental obseivations 
in infants and children. Various methods of studying pcisonahty 
aic coiisideicd, as also the constancy of the peisonality longitudinally 
hialadj'ustmciits and other foims of compensation arising from 
tlnvaitings of the self are evaluated. 

A brief and critical piescntation of mateiials on adolescence, 
adulthood, and senescence brings to a close this vast compendium 
From the single first cell to senility, from unicellular organisms, 
whose capacity tor development never proceeds beyond the initial 
stage, to the multiple-cellular complexity of the matured human 
being, the potentials of man stand revealed, as of today’s date. 

What lies beyond m the possibilities of human development, espe¬ 
cially on Its psychological side, is promise, but promise well founded 
upon the remarkable capacity of the human nervous system to adapt, 
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to nifike iiic of symbolization, to invent new techniques of expression 
which in themselves will offer new oppoitunities for exercise of 
capacities inhcient in the organism and as yet undeveloped When 
the psycholoEiC.il development of man is seen in its phyloscnctic 
perspective, a new lespect for evolution is easy to acquire When 
the achievement capacities of men who vaiy fiom tlie norm are 
considered in then natiiial and nuitural settings, a new hope for 
gicatci general development of the genus homo is much easier to 
ciiteitain The science of psychological dc\clopmcnt points the way 
Munn does not concein himself with the future of man But it is 
doubtful if any conscientious icadci of his book could ic.tch the 
last page •without doing a little wondering: on his own account, not, 
it IS tiue, on how to create the supeinmn, but on how to aii.^nge 
oidmaiy man’s biologic.d potentials and tlie cnviionment which he 
has ahc.idy built up foi himself in such a way tlint they work to- 
gcthei mtcgiativcly to encouiagc psychological development a little 
beyond its picscnt level Ccitamlv, alteiation upuaids is a not unfair 
expectation to make foi the genus which has masteied in individu<i] 
repicscntativcs, and as a whole, the varying complexities of sym¬ 
bolization and civilization winch have alicady evolved 
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THE DEVELOPMENT OF SIZE DISCRIMINATION 
BE'FWEEN the ages of 12 AND 40 MONTHS’ 

Depmlinnit of Psyihology, UntHu CoIUge 


LlvmOSTON WpiOlf 


A Introduction 

Two outstanding studies on the child’s development of the concepts 
of magnitude are those by Hicks and Stcvvait (2) and Tluum (4). 
Tile first was a senes of tests designed to estimate the child's con¬ 
cept of middlesizeness They were given to 40 children ranging 
from two to five ycais of age The test niateiials consisted of six 
boxes of the same color which varied proportionallv in thicc- 
dimensional size Each senes was presented m such an ordci that 
after a child had learneil to select the middle si/.e box m one gioup, 
he was shown a new combination from which the laigcsi box of the 
previous senes had been dropped and a new smallest box added 
At the beginning of each test he was shown the proper object and 
told ''This IS the middle size box — Remembei, a to^ will always be 
ufidet the middle size box" The purpose of llie tests was to dis 
cover which childien utilized the concept of middlesizeness inde¬ 
pendent of a particulai box The middle size box in the first series 
was the large box in the second scries, but the size proportions of 
all boxes m all of the senes wcie the hame 

Hicks and Stcwait found that only one of the 10 two-j'cai-old 
diildien were able to identify the middlcsizc box in any senes, that 
once a child leained to pick out the middlesizc box in the fust senes 
he generally succeeded in any of the senes They also discoveied 
that theie was a high correlation between the ability to clisciiminate 
middlesizeness and general intelligence 

Thrum’s study was also made on children langing fiom two to 
five yeais of age Plei problem was to investigate the child’s 
development of the concepts of big and little, as well as iniddlc- 
size, inespective of the particulai size picsented In her tests 
diffeient types of shapes weic used for each senes—toy cars, circles, 

•Received in the Eclitoiial Office on Seiiteraber 5, 193S 
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squares, Hci methodology was veiy similar to that of the othci 
expenmenteis and involved the use of aiiditoiv stimuli. The Thrum 
experiment indicated that moie childicti were familial with tlic 
idea of big in relation to the other two sizes The scores showed 
88 per cent correct choice for big, 68 pei cent foi little and 48 per 
cent for middlesize, wheie the pciccntage of erior involved 20 
chances foi each test 


B The Prohlem 

The object of this study was to measure the giadual development 
of finer concepts of large, small, midtUesizc, wide, and naiiow m 
the minds of the same childien ovci a penod of many montlis 
This was done by giving tests with calibiated mateiial at inteivals 
of from one to foui weeks 

The icsults of tests made on these childien weic compaicd with 
those given, to a contiol gioup, which included mental defectives as 
well ns normal childien who janged in age fiom 22 to 40 months. 
The control group tests were given only once and preceded by 10 
conditionings The coropaiison of the tests of these gioups indi¬ 
cated how much the experimental gioup had learned by repeated 
testing as compared with the noimal development of magnitude 
disciimmation between the ages of 22 and 40 months 
Our tests differed from those of Hicks and Stewart and Thrum 
in the following icspects (ir) The age lange of our subjects was 
lower ib) No language was used m any of our tests (e) The 
childien weie conditioned to find the candy under the same box 
in every test of oui Giade A sciics In our Giade B seiics the 
candy was changed after each trial from one of the two boxes 1 o 
the othei Here the childien leceived then only cue fiom being 
permitted to gaze for five oi six seconds at the camly in t!ic box 
which was to hide it in the next tiial These sciies were designed 
for a compaiison of the development of elementary foimal con¬ 
ditioning with the ability to disciiminatc between large and small 
on the basis of the memoiv, of whcie the candy was last seen 
(d) Out tests for large and sinaU were calibrated (e) Our "mid- 
dlesize" tests differed from those of Hicks and Stewart not only 
on account of their omission of language but because the same 
middlesize box was used thioughout this entire series Going from 
the lowest to the highest test in this series, the larger boxes become 
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smaller and the small boxes become laiger. (/) We added to oui 
b.'ittejy of tests a senes designed to estimate the child’s ahilitv to 
disciiminate wide and nanow 

C. The Subjects 

The tests weie given to 24 childicn from the Home for Hebre%v 
Infants (New Yoik City) and my own child I wish to expicss 
my gratitude to this institution for its courtesv and cooperation in 
allowing me to make these tests and foi giving us two testing rooms 
I am also indebted to Mrs Vuginia Sceleman for her assistance 
and in particular to Mis Maiy Lukomnik who conceived the idea 
of forming a contiol gioup and who diiected most of the tests 
for this group 

The experimental group was divided into two sections "Tho 
12-rmnth section” consisting of five cliildicn—two boys and thicc 
girls— who were tested foi a period of fiom 4 to 12 months; and 
"the S-month section” consisting of five cliildrcn—thice giils and 
two boys—all of whom were tested over a period of thice montlis 
The home cliild—Subject 10—^belonged to this gioup 

The contiol gioup was also divided into two sections, ”The 
Koimiil section” consisting of 10 children—eight boys and two 
girls—langing from 22 months to 32 months, and "the Snbnoniuil 
section” consisting of five children—all boys—ranging in age fiom 
29 to 40 months The first of these subjects (Subject A) —age 34 
months—was diagnosed by the institution as being a hypothyioid 
case He was uncle: treatment bcfoic and during the tests Subject 
A was extiemcly neivous and timid, but quite cooperative He had 
a fair suhvocal vocabulary but no vocal vocabiilaiy. Subject B —• 
age 40 months—^ivas another hypothyroid case The physiological 
symptoms in this case weie much more appaient—the enlarged 
tongue and spatiilai fiiigeis This child liad a small vocal vocab- 
ulaiy Subject C —age 40 months—was diagnosed bv the insti¬ 
tution as a mongoloid Subject D —age 29 months—was mcielv 
a subnoimallv dull child Subject E —age 32 months—suffered 
from some majoi psychosis This last child was unappioachable and 
completely uncoopeialivc Not once during 20 test periods spiead 
over two months were we able to induce him to even touch an 
object, much less take any intcicst in a test He could feed himself 
and walk, but he had no vocabulaiy at all and was hvpo-kinetic 
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The Kuhlmann test ratings foi all of the childien will be found 
in the tables We gave the Revised Binet test to five of those who 
were over two yeais of age, but found that the emphasis which it 
places on language gave a distoited estimate of their capacities, since 
all of them lacked opportunities of linguistic development common 
to tlie home cliild We, thcieforc, omitted this data from the 
report. 

D “Thf Gradl /}" Tests tor ihf Discriminaiion or 

THRrE-DtMliNSIONAL SiZE 

1. The Ptocedme 

d The meitenah Nine boxes (all of the same shade of white) 
weie used in these tests as described in Figutc 1 Candv was always 
hidden undei Box 1 The lowest test in this scale involved the 
use of Boxes 1 and 9, Test 1-9, wheie the child was obliged to 
distinguish the smallest from tlic laigcst The liighest test (Test 
1-2) involved the use of the smallest box, Box 1, and the next to 
the smallest, box 2 (sec Figuic 1) 
b. The couditionntg. Before anv test was giien tlic cliilcl was 
taught to knock over Box 1 and pick up the candy The large 
box was kept about a foot away cithci to the left oi to the light 
of the conditioning box. There was a special lenson foi using 
double stimuli during the conditioning period In oui picliminaiv 
investigation we found that if we used but one stimulus, namely, 
the conditioning box and latci, when the test began, mtvoduced the 
second box, the novelty of this last object incited, in most cases, 
a special prcfeicnce for this box. 

Each time the candy was placed in Box 1 and lattlcd foi sevei.il 
seconds so tliat the child would attend to the procedure Ten con¬ 
ditionings weie given before cveiy test except m cases wheie the 
child had passed one test and was immediately beginning a higliei 
one This change involved nothing more than the substitution of 
a siTiallei "large^’ box foi the one that had been used An exception 
to the iules was also made in the cases of a few veiy bright children, 
who, aftei two oi three trials, gave an indication that they did 
not require further conditioning If such a child failed after but 
two 01 three conditionings* he was. given opportunities equivalent 
to the standard 10 conditionings 

c. The method of iesitug The child was placed on the flooi 
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MATERIAL f- D»SCRlMlhATION TrtRtfe DIMEMSIONAL SIZE 



TEST 'middle'S lZEhfcSS*' 


TEiT i 



SCALE - ‘k'-l 


FIGURE 1 

Matfriaw for Discrimination of Turfe Dimensionai Size, and Test ton 

"MlDDLFSIZENCSS” 


in a good light and the two boxes were put before him fiom foui to 
bix inches apait Aftei the conditioning, his attention was dis¬ 
tracted and the boxes were set in place on a line Sometimes, the 
conditioning box was at the ught and sometimes at the left, but 
an even seciuence of changes of position wcie carefully avoided 
d The scoTiiiff A child was not considered to have passed a 
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tC'.t until he received at least a scoie of 90 pei cent on 10 trials 
The reason whv the conditionings and the test tiials did not exceed 
10 icspcctively, was on account of the limited diiiation of the 
interest of our vciv young childien If we hnd given more than 
10 conditionings, as caily cxpciicncc proved, most of the childicn 
would have been tired of the test itself befoie they finished it 
This was a fact to obseive, paiticulaily in the case of the childicn 
below 18 months Once a child passed a test he was given the 
next highest in the scale This was continued until lie failed on'’ 

If a child passed a test on one day and failed this same test the 
next, he was still ciedited with having passed—the tests weie laiclv 
repeated—moreover, even if a child weie doing well, he was nevei 
given tests of the same senes foi moic than two test peiiods in 
succession These wcic on altcinate days. We found that continued 
lepctitions of the same type of test dcstioycd motivation The 
usual mteival for the same type of test was a span of fiom two to 
foul weeks 

e, P/aise The childicn vvcic piaised when thev succeeded, but 
weio nevei scolded for failure, since in oui picliminaiy investigation 
we found that this discouiagcd them and they often refused to finish 
the test 

2 Comrnoits on the Results of the “Grade A" Seties (Bee Tables 

1 and 2) 

a. Malivation In most cases, strong motivation and pionounced 
success seemed to go togethei, rcgaidless of age The successful 
older children—those above 22 months—enjoved the test extremely. 
Subject 1 showed veiy little inicicst in the tests during his 13th 


TABLE 1 

'I'EsrS rOR PiSCRIMlNAIION OF SiZL GRAPE J 



l/Tonp 



Coiilrol ffiotib 


Subject Age 

IQ 

Tcsl 

Scuic 

Subject 

Age 

IQ 

Test 

Scoic 

12-Monlli 




Naiinal 





Seition 




Section 





1 13 26 

106 

1-9 

60 

RD 

32 21 

80 

1-8 

100"' 

13 2S 


1-9 

70 




1-S 

90‘* 

13 29 


1-9 

40 




1-4 

80 

14 02 


1-9 

100*' 








t-8 

100* 

RS 

32 06 

78 

1-3 

100* 

14,09 


i-2 

100* 




1-2 

90*- 


1 
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TABLE I {lOHlinuiii) 


Siilijecl 

h\(iei iiiiPtilnl g> oup 
Age IQ Tesl 

Scoie 

Subject 

Coiifjo! i/ioiip 

Age IQ Test 

Score 

]2-Mo}ith 

Seition 




Noi mal 

Si ction 





2 

13,18 

no 

1-9 

30 

LI 

31 29 

80 

1-4 

100'' 


14 10 


1-9 

60 




1-3 

100* 


16 20 


1-9 

30 




1-2 

80 


16 27 


1-9 

90’ 







17 05 


1-7 

lOO* 

JH 

31 28 

84 

1-3 

90' 




1-5 

100* 




1-2 

90' 


17 08 


1-4 

100* 









1-3 

40 

ARL 

29 20 

88 

1-4 

90' 


18 10 


1-3 

50 




1-3 

80 


18 26 


1-4 

40 







20 25 


1-3 

80 

DM 

28 03 

80 

1-9 

90* 


21 00 


1-3 

70 




1-6 

lUO'' 


23 00 


1-3 

100* 




1-4 

lOU* 




1-2 

90-* 




1-2 

90* 

3 

13 15 

104 

1-9 

30 

AL 

27 23 

91 

1 1- 

90* 


13 25 


1-9 

20 




1-3 

90*' 


14 02 


1-9 

40 







14 27 


1-9 

70 

NR 

26 27 

85 

1-S 

100* 


16 14 


1-9 

70 




1-3 

lOO' 


17 02 


1-8 

20 




1-2 

90* 


13 26 


1-9 

100 







19 16 


1-5 

90' 

6 

23 15 

68 

1-9 

100' 




1-4 

80 




1-3 

100“ 


21 12 


1-3 

JOO* 




1-2 

90' 




1-2 

90- 











LS 

22 10 

91 

1-4 

90- 

4 

14 10 

76 

1-9 

20 




1-3 

100’ 


IS 02 


1-9 

70 




1-2 

70 


IS 05 


1-9 

30 

Suhioimal 





15 22 


1-9 

60 

SccltOH 






13 02 


1-9 

60 







18 09 


1-9 

100“'^ 

R 

39 22 

68 

1-9 

lOO’ 


18 25 


1-6 

80 




1-5 

100* 


19 13 


1-7 

20 




1-4 

100* 


22 07 


3-3 

90' 




1-3 

90* 









1-2 

100-* 

5 

16 28 

80 

1-9 

40 







17 12 


1-9 

70 

C 

39 17 

35 

3-9 

90-* 


17 27 


1-9 

70 


39 28 


1-5 

70 


19 01 


1-9 

100'' 


40 01 


1-8 

80 


19 06 


1-7 

100* 




1-7 

60 




1-5 

100* 

A 

34 15 

41 

1-9 

100- 




1-4 

100* 




1-7 

100** 




1-3 

70 




1-5 

100’ 
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E\pniiiiefilal group Coulrolgioup 

Subject Age IQ Test Scoie Subject Age IQ Test Scoie 

12‘Monib Normal 

SrcHon SecUou 


20 23 

1-3 

SO 




1-3 

100' 

22 15 

1-3 

100' 




1-2 

70 


1-2 

60 






23 18 

1-3 

100* 

D 

29 OS 

57 

1-9 

SO 


1-2 

70 






24 13 

1-2 

60 






25 02 

1-2 

lOO*^ 







i'Uinnlh 

Sfitiou 


7 

14 19 

66 

1-9 

so 


IS 18 


1-9 

50 


16 09 


1-9 

30 


16 17 


1-9 

40 

8 

12 24 

96 

1-9 

40 


13 07 


1-9 

70 


13 22 


1-9 

80 


14 00 


1-9 

20 

9 

12 14 

83 

1-9 

40 


13 12 


1-9 

90“ 




1-8 

90* 




1-7 

40 


13 24 


1-7 

40 


14 09 


1-7 

40 


14 17 


1-7 

60 

10 

12 04 

121 

1-9 

so 


13 22 


1-9 

80 


14 27 


1-9 

90^ 


14 28 


1-8 

60 




1-8 

90 « 




1-7 

70 

11 

15,18 

72 

1-9 

50 


16 05 


1-9 

SO 


16 12 


1-9 

70 


Note !—*Meaiis a passing grade " 

2—Wc uttempted to condition Subjects I, 2 ami 3 m then 12t)i 

^ B have the same IQ The lattei was 

plfiLCcl in the Sitbim/iutl seclioii because of being a hvpothjroid case 
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TABLE 2 

\f,rs AJ Which nif Sizr Gninr I I'jsis vv/sr P-issid 


Months 

12 13 14 IS 16 17 18 19 20 21 22 23 24 25 


kxpeiiniettlal ffioiip 

Bo'h 

Scc- 


tions 

IQ 










1 

106 

1-9 

1-2 








2 

no 

X 

X 

X 

1-9 

1-1 

1-4 

1-4 1-4 

1-4 

1-4 1-2 

3 

104 

X 

X 

X 

X 

X 

1-9 

1-5 

1-2 


4 

76 


X 

X 

X 

X 

1-9 

not below 

1-8 

1-3 

5 

80 




X 

X 

X 

1-4 


1-3 1-3 

7 

66 


X 

X 

X 






8 

96 X 

X 

X 








9 

83 X 

1-8 

1-8 








10 

121 X 

X 

1-9 

1-8 







11 

72 



X 

X 







Coiitiol pi oilp 

22 23 26 27 28 29 31 32 34 39 


Noi- 




mals 

IQ 



RD 

80 



RS 

78 



I.'I 

80 



JH 

84 



4Rl 

88 


1-4 

DM 

SO 


1-2 

AL 

91 

1-3 


NP 

85 

1-2 


6 

68 

1-2 


IS 

91 

1-3 


Siib- 




noi- 




mnls 

IQ 



n 

68 



C 

35 



1 

41 



D 

57 


X 

X —failiiie in 

lest i-9—the lowest in the 

scale 


1-3 

1-2 


1-5 

1-2 


1-2 

1-9 


month A\hen he failed the lowest test continually—Test 1-9 In 
his 14th month, howcvci, he suddenly caufjht on to the tests and 
passed even the hi;;hest Appaientlv he liad some vague knowledge 
of his success, whicli might have been due to the excess piaisc he 
was given As a Jesuit, he thoioughlv enjoved the tests and whim- 
peied nhen they came to an end On the otliei hand, Subjects 
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9 and 10 passed the lowest and the next to the lowest tests—Tcfit 
1-9 and 1-8—during their 14th month, but weic unable to succeed 
with the highei tests These childien’s motivation was comparatively 
weak 

The motivation of children below 13 months was so negligible 
that we did not bother to record most of the tests As a rule, it 
required seveial weeks befoie wc could cultivate their taste for 
candv During the 14th, I5th, and I6th months some of the 
childien went into tantiums when their candy was taken fiom them 
after each trial Piactically all of the childien over 19 months, 
whethei successful oi not, took a gieat deal of pleasure in the tests 
Some went into tantrums after we finished with them and began 
to test otheis. Some of the children ovci the age of 19 months 
seemed to enjoy knocking ovci the boxes moic than they dul eating 
the candy. Often they would put the candy back in the conditioning 
box of then own accord without even tasting it 

b The eailiest success. Only thice children out of 11 passed 
the lowest test before their 16th month. 

c. The passing of the highest test, the size diffetential of luhich 
was X % inches. One child of the “12'month section" of 
the experimental group passed tlic highest test—Test 1-2—in his 
14th month, anothei passed it in his 21st month, a third passed it 
in her 23id month, a fouith m her 24th month, and a fifth left 
during his 24th month before he passed highei than the next to 
last test. 

All of the noimal children in the control group—ranging in 
age from 22 to 32 months—passed Test 1-4 and 50 pei cent passed 
the highest test—^l''est 1-2 Hence, theie is no evidence from these 
tests that the cxpeiimcntal group benefited by the greater number 
of tests that they leceived 

In the subnormal gioup, the dull child with an IQ of 57 failed 
the lowest test, which the mongolian idiot passed One of the 
hypothyioid childien passed the highest test and the other passed the 
next to the highest Thus, it seems that In at least a few cases of 
mental dullness oi deficiency the ability to discriminate three- 
dimensional size IS affected There was, however, practically no 
general conelation between pionounced success in these tests and 
a high IQ. 

d The tule at which then abtltty to discinnniate size developed 
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In some cases, as for example that of Subject 1, the development of 
the ability to disciimmate was sudden and lapid, wliile in others it 
proved to be vciy slow, as in the case of Subject 2, w!io for six 
months could not pass a test higher than 1-4 Note that she passed 
fiom Test 1-9 to Test 1-4 between hci 16th and 17th month Again, 
Subject 4 passed the lowest test in Ins 18th month but did not pass any 
test higher than 1-8 before his 21st month Subject 5 was so un¬ 
cooperative up until hei 18th month that it was useless to test her, 
still, in hei 19th month she passed not only the lowest test—Test 
1-9—but also Test 1-4* 

e Sex diffeiences. The proportion of both sexes was by no 
means equal. All that wc can say is there was no indication in our 
tests of superiority for either sex 

E The “Grade B" Tests for the Discrimination of Thret- 
D/iMrNSIONAL Sl/B 

1 The Procedine 

a The maUi lal The material for tests consisted of the same 
nine boxes that weic used foi the Grade A senes. 

b The method Tlic method differed m only one lespect Foi- 
mal conditioning was abandoned. Here the cliild’s discrimination 
was based on the observation of the box into which he saw the 
candy placed The scale was the same as in Grade d tests, nmning 
from Test 1-9 to Test 1-2 If the child was given Test 1-9 Giade B, 
we showed him the candy placed, let us say, m Box 9 first The 
candy was rattled aiound in this box foi seveial seconds to attract 
his attention The expcrimcntci made certain that the child had 
an oppoitunity of obseiving tliis phenomenon very caicfullv. The 
child was also shown the empty box His attention was distiacted 
and then the boxes were set up before him on the floor, from foin 
to SIX inches apait The scoiing Avas the same as in Senes A. The 
Grade A and Grade B tests weic never given to the same child on 
the same day In neaily every case they were kept at least a week 
apait, so that the child would not confuse one senes A\ith another 

2. Comments on the Remits of the Giade B Senes (See Tables 

3 and 4) 

a Motivation The motivation connected with these tests w is 
no different fiom that in the fiist senes The Guide B tests, how- 
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TABLL 3 

Tisjs toit Discrimination oi Sizi Gradp li 


Scoi c 

Subject 

Lxpn iiiicntfil gioup 
Age IQ Teat 

Scoie 

Siibjccl 

Coiihol {/toup 

Age IQ Test 

12-Maulli 




Not /mil 





Sethon 





hicitoii 





2 

18 09 

no 

1-9 

30 

RD 

32 21 

70 

1-9 

70 


19 19 


1-8 

70 







20 02 


1-9 

70 

RR 

12 11 

78 

1-9 

80 


20 20 


1-8 

80 







22 11 


1-9 

60 

LI 

31 29 

S5 

1-9 

80 


22 13 


1-9 

50 







23 25 


1-9 

90- 

JH 

32 03 

84 

1-9 

100’ 


24 00 


1-8 

90‘ 









1-6 

80 

.IRl. 

29 25 

SS 

1-9 

80 


24 10 


1-7 

90* 







25 01 


1-6 

40 


28 05 

80 

1-9 

80 




1-6 

70 







25 21 


1-6 

70 

ML 

27 28 

91 

1-9 

60 


26 00 


1-6 

70 











NR 

25 25 

85 

1-9 

70 

3 

18 26 

104 

1-9 

100* 









1-5 

70 

LR 

22 08 

93 

1-9 

60 


20 11 


1-9 

70 









1-7 

60 







22.02 


1-8 

80 Subuotmat 





23 06 


1-9 

90" 

Serfion 








1-8 

80 

n 

40 10 

68 

1-9 

50 


2+ 12 


1-9 

100* 







21 16 


1-7 

100' 

c 

40 05 

35 

1-9 

60 




1-5 

80 







24 27 


1-6 

90' 

I 

34 18 

41 

1-9 

90'* 




1-5 

60 




1-8 

80 


25 16 


1-5 

90* 




1-7 

70 




1-4 

SO 







26 00 


1 4 

50 

D 

29 08 

57 

1-9 

60 

•1 

19 21 

76 

1-9 

50 







21 07 


1-9 

80 







22'22 


1-7 

80 







24 01 


1-9 

80 









Left bffore 








he passed 






S 

18 26 

80 

1-9 

70 







19 00 


1-9 

10 







20 22 


1-9 

40 







22 06 


1-9 

60 







23 10 


1-9 

80 







23 21 


1-9 

80 







24 14 


1-9 

40 







25 06 

_ 

1-9 

50 
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TAHLE 3 {lotiliHUfd) 

Experunenlal gionp 

Subjects Age IQ Test Score 


2+ 04 

68 

1-9 

80 

24 IS 


1-9 

80 

25 03 


1-9 

80 

26 03 


1-9 

50 


fjote—'"Means a passing grade 

ever, were not given to any children below 18 months, since they 
weic more difficult 

b The eailtcst success. One child m the expciimental group 
passed the lowest test in his 18th month and another m her 23rd 
month In the contiol gioiip one of the normal cliildrcn passed the 
lowest test in his 32nd month and one of the hypothyioid cases passed 
It in his 34th month Only 4 out of the 24 cluldicn passed anv 
of these tests—tlnee boys and one girl. 

TABLE 4 

Aoes at Which inr Si/r Gradp B Tests were Passed 


Subjects Months 




18 

19 

20 21 22 23 

24 

25 26 52 34 

2 

IQ 

no 

X 

X 

Rxpcnmentnl gtoup 

X X X 1-9 

1-7 

1-7 1-7 

3 

104 

1-9 

1-9 

1-9 1-9 1-9 1-9 

1-6 

1-S l-S 

Non/ta! 

JH 

IQ 

84 



Coutioi gtoup 


1-9 


Sub- 

voimnt IQ 

A 41 _M 

X—Fnilure of the 1-9 lest—the losvcst in the scale 

c The highest test passed The highest test passed was Test 
1-5 by one child The next highest was Test 1-7 The size differ¬ 
ential in the first case was 3 x 3 x \y\ inches and in the second case, 
2x2x1 inches 

d The conelatton with genetal intelligence The fact that the 
children with the liighest /Qs in the expciimental group were the 
ones wlio passed some of these tests suggests some soit of correlation 
with general intelligence—still, the one child in the control group 
who passed had the thud lowest IQ Moieovei, a child with an IQ 
of 41 passed the lowest test in his 34th month 
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F. Tests for Middlcsizeness 
1 'The Pi ocethn e 

f! The niiJtciial The same boxes that weic used in the other 
tests 

b The coiidilioutiiff. The child was conditioned 10 times to 
knock ovei Uox 5 throughout this entue senes and to pick up the 
candy hidden undci it. While this conditioning was taking place, 
the large and tlie small boxes wcie picseut for the same reasons 
that we mentioned m connection with the Grade J tests 

c The sequence of these tests. This seiics had four tests as 
desciihed in Figure 1— Test 1, which made use of iloxes 9, 5, 1; 
Tfii 2j whicli made use of Boxes 8, 5, 2, Test Sj which made use 
of Boxes 7, 5, 3; and Test 4. which made use of Boxes 6, 5, 4 Each 
test had 10 trials 

d, The sconiiff was tlic same as in the other tests 
€ The position of the conditioning bo\ in the tests The position 
of the conditioning box varied from trial to timl. Sometimes it was 
m the middle, and sometimes at the light oi left of either the large 
or small box 

2 Commetifs on the Results of the Tests of Muldlcsizenas (See 
Tables 5 and 6) 

a The motivation The motivation did not seem to be as strong 
as in the other tests, but it was by no means weak. No child below 
the age of 22 montlis was given this scries of tests Hence, wc did 
not have the problem of motivation that we had with the very 
young cliildren in connection with the Grade A tests 

b. General achievement. Wlieieas only one of the 10 two-year- 
old childien given the Hicks and Stewart middle size tests were 
successful, only three out of 17 of oui childien below the age of 
41 montlis passed any of our tests One was a hypothyroid case 34 
months old and the others passed the lowest test by then 24t]i 
month The Hicks and Stewait tests involved language, while ouis 
were based on conditioning below the linguistic level. In com¬ 
menting on the Hicks and Stcwait experiment, Munn (3) says 

One may ask, "Is the great inaccuracy for titiddle due to 
inadequate vocabulary, or is it due to inability to discriminate 
Middleness?" Infra-human animals have been trained 

to discriminate the middle brightness, the middle si/e, and the 
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TABLE 5 


Tcsis lOR THE DlaCRIMINATIOH UP MIDDLE8IZENE6S 


h\pci uneiilnt ffioup 



Conliol group 



Subject Age IQ 

Test 

Scoie 

Subject 

Age 

IQ Test 

Score 

12 oii/li 








StcUon 



Noii/tal 








Set ttou 





2 23 19 110 

1 

90*^ 

RD 

12 21 

80 

1 

80 


4 

30 






24 08 

1 

80 

RH 

12 13 

78 

1 

30 

25 01 

2 

80 






26 00 

2 

50 

lA 

31 29 

SO 

1 

30 

3 23 27 104 

1 

SO 

JII 

31 28 

84 

1 

70 

24 23 

1 

90 • 







3 

90" 

ARl 

29 27 

8S 

1 

40 

24 27 

4 

60 






25 18 

4 

50 

DM 

28 03 

80 

1 

SO 

26 00 

1 

40 









AL 

28 00 

91 

1 

40 

5 22 2S 80 

1 

40 






23 .21 

1 

40 

NP 

26 25 

85 

1 

40 

2+ 12 

1 

40 






25 04 

1 

20 

LS 

22 08 

93 

1 

20 

6 23 18 63 

1 

40 

Siibii0)innl 





24 19 

1 

SO 

St'clioii 





25 03 

1 

20 






25 10 

1 

20 

B 

10 13 

68 

1 

40 

26 05 

1 

40 









a 

40 05 

35 

1 

40 




A 

34 20 

41 

1 

100' 







2 

100' 







3 

80 




D 

29 03 

57 

1 

20 

Note—■'Means a passing giaclc 








TABLE 6 





ACJIS Al Wucii 

HID MiDDICSIZC lists VCRE 

PASsri) 



Subjects 



Months 







23 

24 

25 

26 


34 

E\pei imettidl 








g> oiip 

IQ 







2 

110 

1 

1 

1 




3 

104 

X 

3 

3 

3 



Coiilrol gtoup— 

- 







snbiio? mal 








A 

41 


__ ___ 


— 

— 



X—Failure of Test 1—the lowest m the scale. 
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middle weight of tbiec stimuli If children were tested by 
similar methods we might find that the “concept” of middle¬ 
ness can be acquired at a much eatlier age than is indicated 
by (the Hicks and Stcwait) expeiiments 

Our tests may give some suggestion of the answei Despite testing 
below the linguistic level, our results were VC 15 ' similar to those of 
Hicks and Stcwait. 

c. The coneldiion with geneial inlelhgence The same children 
of tile expeiimental gioup with the highest IQs who passed some of 
the Giade B tests passed some of these also Again, the hypothvroid 
child with an IQ of 41 passed the first two tests of this series 

d The e^peiience of the expeiimental gioup The repetition of 
the tests seemed to have a slight bearing on the success of two of the 
children, but those who passed the first test passed it on the first 
attempt. 

e, A coiiipatisoit of tests Obviously, Grade A disciiinination 
comes much cailicr than Grade li 01 disciimmation of i\'Iiddlesize 
ness, still, wc have no evidence to support the fact that theie is an 
appreciable difference between the genesis of Giade B and Middle- 
size discrimination 

f Hicks and Stewart have shown that if the size diffeicntials 
between the three boxes remain the same, a child who can discriminate 
Middlesizeness with a large set of thicc boxes can do the same with 
a small set. The dimensional proportions vaiicd in oui tests and 
children who were able to discriminate Middlcsizencss when the 
size differentials were gieat, e.g, the diffeicntials between Boxes 
9, 5 and 1, weie unsuccessful in tests whcic the size difteientials 
weie small, eg, the diffeicntials between Boxes 6 , 5 and 4 

G Tests tor the Discriminai’ion of Width 
1. The Piocednie 

a The material. The appaiatus desciibed m Figure 2 was made 
in four sets and the set numbers coiiespondcd to the test numbers 
Set 1 had a 10-inch wide section'and a 2-inch nairow section, Set 2, 
a 7'inch wide section and a 2-inch nauow section, Set 3, 
a 5-inch wide section and a 2-incli narrow section; Set 4, a 3-inch 
wide section and a 2-inch narrow section Each section on all of the 
sets had a wooden hinged flap of proportional size on both the front 
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1 
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FIGURE 2 

Apparaius roR Testing Discrimination ot Width 


and the back of these sections, in order that the set might be turned 
around to change thd position of the sections fiom one side to the 
other 

The only dimensional vaiiable in any one set was width All 
otlier dimensions wcic the same. The height of all of the flaps was 
the same. No perception of depth was nccessaiy, for tlic children 
were conditioned mciely to the act of pulling down the narrow flap. 

If The condiitomn/f Eveiy child had 10 conditionings. Prior 
to the conditioning he was given three or foui demonstiations The 
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expel imentei pulled down the small flap, picked up the candy hidden 
beluiul It and put it m the child’s mouth. The conditioning con¬ 
sisted in inducing the child to pull down the flap himself Dur¬ 
ing the conditioning, the set was turned atound so that sometimes 
the conditioning flap was on the left and sometimes on the right 
Tlie cliild was ncvei scolded when he made the wioiig choice, but, 
usually, he leceived no candy when he failed There weie some 
exceptions, as when a child was distiactcd and we solicited his 
attention several times by giving him the candy after wc had placed 
his hand on the light flap 

c The method of testing Aftci the conditioning peiiod, the 
child’s attention was distiactcd and while the set was half tuincd 
the experimenter slipped the cand) behind a naiiow flap at an angle 
at which the child could not see the act even if he were looking 
The apparatus was always placed high enough so that the bottoms of 
the flaps were about the same level with the subject’s eyes. This 
prevented him fiom peeping ovei the top. He was given the candy 
when he succeeded and was praised 

d The scoring The scoring was the same as in the other tests, 
90 per cent was passing, and each test consisted of 10 tiials 

2. Comments on the Results of the Tests for the Discnmiiiotion 
of fVtdth (Sec Tables 7 and 8) 

a. The motivation The motivation in these tests was on a par 
with that which we have discussed in connection with the Giade A 
tests. The very young childien—those below 17 months—showed 
a small amount of inteicst in the tests, but the older childien enjoyed 
them very much 

b. The eailtest suctesi Out of nine childien in the expeiimental 
group who were given the lowest test befoic the age of 17 months, 
only three passed—one at 15 months and the others at 16 months 
A fourth child passed the lowest test at 17 months and the next did 
not succeed until the 2Ist month. Unfortunately, there are some 
gaps in the tests given to the expeiimcntal group—gaps in one or two 
instances—of fiom three to five months This might suggest that 
these children weie not given the same opportunities to become 
acquainted with the apparatus for width that they had with the 
Giade A appaiatus This is not so. Duiing those months when 
the formal width tests weie not given to these childien, they weie 
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TABLE 7 

T.LS1S lOR rUF DlSCRIMlN\nON or WlOiH 

E\pi I iiiiiiilnl ffioup Control (/roup 

Subject Age IQ Test Score Subject Age IQ 'I'cst Score 


Il-Moulli 

Siclioii 


14 09 

106 

1 

80 

14 23 


1 

40 

IS 02 


1 

90'*(lcfl 



soon nfter) 

13 28 

no 

1 

30 

14 26 


1 

SO 

16 13 


I 

90'' 

17 00 


2 

70 

23 19 


1 

90-' 

24 08 


3 

50 

24 10 


2 

100" 



3 

90* 

24 13 


4 

100* 

14 16 

104 

1 

20 

IS 16 


1 

40 

16 00 


1 

100' 

16 16 


2 

80 

17 07 


3 

50 

23 28 


1 

90* 

24 25 


3 

80 

24 28 


2 

80 

2S 00 


4 

50 

2S 18 


3 

90* 



4 

60 

26 00 


4 

100* 

IS 11 

76 

I 

30 

17 00 


1 

60 

17 25 


1 

90“ 

18 02 


3 

50 

19 19 

80 

1 

30 

22 28 


1 

100' 

23 23 


1 

100* 

23 25 


2 

100^ 

24 00 


3 

100^ 



4 

70 

24 16 


4 

100' 

23 22 

68 

1 

70 

24 17 


1 

90’ 

24 19 


2 

90“ 

24 23 


3 

80 

25 10 


3 

90“ 



4 

60 

26 03 


4 

50 


No} mal 

Sri lion 





RS 

32 IS 

78 

3 

100' 




4 

90* 

Id 

32 08 

80 

2 

100' 




3 

100 ■■ 




4 

100* 

JII 

32’07 

84 

2 

100“ 




3 

100' 




4 

70 

ARl 

29 29 

88 

3 

90* 




4 

60 

DM 

28 12 

80 

2 

90* 




3 

90* 




4 

60 

AL 

28 02 

91 

2 

100* 



3 

60 




4 

70 

i\'P 

27 04 

85 

2 

90* 



3 

90* 




4 

100* 

6 

23 32 

68 

1 

70 


22 07 

93 

1 

100" 



2 

80* 

Subiioimal 





SlC/IOII 





n 

40 17 

68 

1 

90' 



2 

100“ 




3 

80 

c 

40 12 

35 

1 

90* 




2 

90* 




3 

80 

A 

34 20 

41 

1 

lOO" 




3 

100* 




4 

90* 


D 


29 06 


1 


60 
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TABLE 7 {continued) 


The experimental group 

Subject Age IQ Test Score 


l-Uonth 

Scchon 


7 

15 08 

66 

1 

0 


16 00 


1 

10 


16 12 


I 

0 

8 

12 26 

96 

1 

40 


13 22 


1 

20 


n 00 


1 

10 

9 

IS 14 

83 

1 

40 


14 06 


I 

10 


14 17 


1 

20 

10 

14 20 

121 

1 

50 


IS 19 


1 

40 

11 

15 08 

72 

1 

20 


16 03 


1 

30 


16 06 


1 

20 

■•Means a 

passing giftdc 





verbally conditioned to the small flap on Sets 2 and 3 Incidentally, 
the conditioning was unsuccessful but it inciensecl the cluldien^s 
acquaintance witli the appaiatus and involved no confusion between 
the verbal width tests and the oidinarv width tests 

In the control group only one of the noimal children (age 23 
months) and only one of the four subnormal childien (age 29 
months) failed the lowest test. 

c. The highest tests passed. In the expciimcntal gioup, three of 
the children of the 12-month section passed the highest test—whose 
size differential was one inch—by their 26th month. Two of them 
passed it on their 24th month 

In the control group, only three of the nine normal children 
passed it—one in her 27th month and the others in their 32nd 
month; one of the hypothvroid children passed it in his 34th month. 

d. A co7iiparison of the thee dimensional and one dimensional 
tests 

(1) In the experimental gioup, five children passed the 
lowest Grade A test before the lowest width test, two passed the 
lowest width lest before the lowest Grade A test, and one child 
passed both at the same time. 
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TABLE 8 

Thl Ages at Which rut Wmm Ttsrs v\fcRE Passed 



106 

110 

10 + 

76 

80 

68 

66 

96 

83 

121 

72 


Months 


12 


13 

14 

IS 

16 17 18 10 20 



Expruiiientai giaup 


X 

1 


X 

X 

X 

1 


X 

X 

I 




X 1 




X 



X 

X 

X 

X 




X 

X 




X 

X 


22 23 


Months 
27 28 


COHllo! fflOllp 


Sub}ects 

Normals 

IQ 

RS 

78 

lA 

80 

JH 

84 

ARl 

88 

DM 

80 

AL 

91 

NP 

85 

6 

68 

LS 

93 

Subnormals 

IQ 

B 

68 

C 

35 

A 

41 

D 

57 


21 22 23 24 25 26 


29 


30 32 3+ 40 


X—Failure on lest 1—lowest in the scale 


(2) Til tile expenmental Rroup, thice children passed the 
htffhesl Guide A test bcfoie the highest vjidih test, and one passed 
the highest width test befoie the highest Gtade A test. 

(3) . In the contiol group six childtcn passed higher in the 
Grade A tests tlian they did m the width tests, and four pissed 
higher in the width tests than they did in the Grade 4 tests 1 hice 
did as well in one as the other. 
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The significnnce of these results depends on the coirect estimation 
of the relationship of the size diftercntial in both types of tests 
These mav be studied in Table 9 


TABLE 9 
Size DirFERBNriALS 


Tests 

Giade A difEercntiaU 

Testa 

Width 

differentials 

1-9 

4 X 4 X 2 inches 

1 

8 inches 

1-8 

X 3}4 X IM inches 

2 

5 inches 

1-7 

3 X 3 \ 154 inches 



1-6 

2H x 2J4 X \y\ inches 



1-S 

2 X 2 X 1 inches 

3 

3 inches 

1-+ 

X I}4 X inches 



1-3 

1 X 1 \ Vi inches 



1-2 

54 X J4 X M inches 

4 

1 


Theje is no wav in which wc can piovc that tlic size diftercntials 
of the lowest tests of the Grade sciics and the lowc&t tests of 
the width senes aic equivalent Wc can mcielv state that the 
children who passed the Giadc A lowest test first may have found 
the diftercntail 4x4x2 inches easier than the diffeientinl 8 inches 
In the three dimensional realm two of the dimensions were one-half .is 
great and one dimension was onc-fouith as gieat as that of the one 
dinncnsional realm. On this basis it would seem there was a slight 
tendency foi the cliildicn to grasp concepts of three dimensions 
before they cntei tamed concepts of one dimension 

e Size piefeience. Any scoic above 80 per cent oi below 20 pci 
cent is decidedly indicative of cither conditioned disciimination or 
prcfeicnce for the size of one of the boxes oi the flaps on the width 
apparatus. Obviously, the low score of 10 per cent oi of 0 could 
merely signify n strong prcfeicnce. The only evidence we found 
to support the conclusion that the scoies above 80 pei cent were 
not goveined by picfcrence was of a qualitative nature All of the 
cluldrcn wiio laii high scores deliberated bcfoie making a choice 
Often, they would reach foi the wioiig box or flap and suddenly 
turn to the light one Those who ran very low scoics such as 20 
per cent, 10 pci cent and 0 immcdiatelv giasped the wrong box oi 
dap soon as the “set-up” had been made 
As the tables show, all of the five childien in the ''3-month 
seLtiou” of the cxpeiimcntal gioup manifested strong preferences for 
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the Uirge flop m the Width tests—scores ot 20 pei cent, 10 per cent 
and 0 In the "12-month secUoti" of this group only one of the six 
children lan ,i score below 30 pei cent and this happened on but 
one occasion 

The same 11 cliildien in the expeiimcntal gioup showed much less 
preference foi the huge box in the Grade A tests Only three of 
them evei ran a score lower than 30 per cent 
The prefcienccs imply an elementary form of discnminatioii 
We, however, are making the distinction between the type of dis¬ 
crimination involved in a choice based on prcfeience and the type 
of discrimination which is involved when a child associates a visual 
or auditoiy phenomenon foicign to the appaiatus witJi the magnitude 
of a specific part of the apparatus, eg, the sight of candy associated 
with the size of flap or the box Hence, we arc not considering 
the “Preference” type of discrimination in oui gencinl comparison 
of the results of the four sciics of tests. 

Thioughout the tests the plcasuie that the children 13, 14, and 
15 months old manifested for candy was not as gicat as that of 
the older childien, hut it was decidedly stronger than that which 
they experienced fiom pulling down any ot the flaps of the width 
apparatus or of turning ovci the boxes By the time that we began 
the tests it was not neccssaiy to coax them to cat candy, but often, 
much uiging was needed in order to persuade them to pull down 
the flaps or turn ovci the boxes. Hcncc, the piefcrences for the 
laige flap or the laigc box did not seem to be the lesult of the 
domination of the dcsiic to pull down the large flap over the dcsiic 
to find the candy, but instead, the manifestation of the children’s 
inability to associate the candy with the conditioning flap or box 
/ Se\ (hffeiences Thcie was no evidence of any sex differences. 
ff Got) elation ivilh genetal intelligence. There was no significant 
correlation between widtli disciun/natiou and general intelligence 

H Summary and Geneuxl Comments 
1 The Pnipose of This Study 

The puipose of this study was to measute with cahbiated material 
the giadu.il development of finer concepts of large, small, middlo- 
size, wide and iiaiiow, in the minds of the same children over a 
penod of many months The icsults of the tests made on these 
children weie compared with those of a contiol gioiip rvhich included 
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mental defectives as well as normal children. In all, 25 children 
were tested, whose ages ranged from 12 to 40 months 

2 The Results 

a The Gtade A senes. 

(1) . The expemnental group Three out of eleven passed the 
lowest test before their 16th month. Here, they were conditioned 
to find candy that was hidden under a box x 2J4 x inches 
and a box 6^^ x x inches 

By their 24th month, the four children who continued these tests 
were able to discnminfitc between a box 2J^ x x 5^ inches 
and another 3 x 3 x inches—the htghest test in this series. 

(2) . The contiol gtoup All of the 10 children ranging in 
age from 22 to 32 months passed the lowest test Fifty per cent 
passed the htghest test. 

In the subnormal sections, three out of four passed the lowest test 
—tlic mongolian idiot and the two hypothyroid cases. 

b The Grade B senes 

(1) The experimental gtoup. Only two out of five passed 
any of these tests Here, the incentive was changed irregularly 
from the large to the small box These tests involved no condition¬ 
ing and the child's only cue was the sight of the candy being dropped 
into the box which hid it during that trial The Gifide A series 
placed all the emphasis on the concept of “small “ This senes 
tested equally the explicit existence of both concepts—"small" and 
“large ” 

(2) The contiol gtoup. Two out of thirteen passed the 
lowest test —one, a normal child, and the other a hypothyroid The 
lowest test involved the discrimination between a box 2j4 x 2J^ 
X 5J4 inches and one that was 6j4 x x inches. One of the 
children passed this test in his I8th month and the other in her 
23rd month. The first child m his 25th month passed a test higher 
than any of the others—a test which involved discrimination between 
a box 2j4 X Zy-i X 5j4 inches and one 4j4 x 4j4 x 6 inches 

c The "Middlesize" seiies Only thiec out of seventeen passed 
any of these tests Two of them belonged to the cxpeiimental gioup 
and one, a hypothyioid case, was a membci of the control gioiip 
One of these chilciien pass>ed the next to the highest test. 
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d The "lVidt]\.“ senet 

(1) . The evpet imental gioup Befoie the age of 16 months, 

three out of nine passed the iowest test which had a size diftercntial 
of eight inches. Three out of siv in the section" passed 

the htffhest test whose size diffcicntial was one inch—by their 26th 
month One of those, who did not pass this test, left duimg his 
24th month 

(2) . The control group. Only two out of thirteen failed the 
lowest test, one a member of the normal section—age 23 montlis^— 
and the other a bacicwaid child of 29 months. 

Three out of nine normal children passed tlie highest test —one in 
her 27tli month and the others m their 32nd month. 

In comparing the Gtade A and width tests of some of the young 
children, we called attention to the size pieferenccs which they 
manifested. These preferences implied a form of discrimination, 
but a form different from the conditioned discrimination for which 
tile tests were devised 

9 A comparison of the results of all the tests taken by the experi¬ 
mental group can be icviewed in Tables 10 and 11. 

/. The development of the ability to discriminate size in all 
four series was extremely variable Some of the children progressed 

TABLE 10 

The Aoes at Which the lowest Tests of Aii Four Series werp Passer m 
TUB Expprimental Group 

The symbols, d, S, M, jnd fV represent Hie Grades A and Z? Middlesi^c .ind 
Width tests, respectively 


Months 


Subjects 

13 1+ 15 16 

17 

18 19 20 21 

22 23 

24 

12 Month 






Section 






1 

A W 





2 

A 



D 



W 



M 


3 

W 


A 






B 


M 

4 


W 

A 



5 



A 


W 

(S 




A” 


3-Month 






Section 






9 

A 





10 

A 





Note— 

'—Subject 6 did not enter the 

group until lua 23rd 

month 
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TABLE 11 

The Order in Which thi Lowest Tests wlrb Passed dy the Experimental 

Group 


The numbers 1, 2, 3, 4 repiescnt the lat, 2nd, 3ul oi 4th test to be passed 
by the same subject If .i child passed, two diflFereiit types of tests the 
same month, both are recorded ns 1 or 2 as the case may be 


Subjects 

Grade yl 

Grade B 

Middlcsize 

Width 

I 

1 

_ 


2 

2 

1 

2 

2 

1 

3 

2 

3 

4 

I 

4 

2 

— 

— 

1 

5 

1 

- 

- 

2 

6 

1 

— 

- 

2 

9 

1 

- 

- 

- 

10 

1 

- 

— 

- 


very sJowly, some completed a whole senes m the course of a few 
days and the rest progressed lapidly at one period and icmamed at 
a standstill at other periods 

g There was not sufficient evidence to indicate a high coi relation 
between any of these types of disciimination and general intelligence 
h There was not sufficient evidence to indicate any sex differences 
i At times, the constancy of ceitain scores was lemaiknble A 
child would be given the same test which he had failed two oi tlnec 
times over a period of thiec months and leccivcd the same scoic 
on each occasion 

7 In the Giade D, middlcsizc and width sciies, there was some 
evidence that the ficqucnt icpetition of tests given to the experi¬ 
mental group iinpioved their disciimination to a slight extent 
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THE SPAN OF GENERALIZATION BELOW THE TWO- 
YEAR AGE LEVEL" 

Department of Psychology, Hunter College 


Livingston Wglch 


A Introduction 

Wc are cliiefly concernerl with the elementary stages of concept 
foimation, though we shall begin witli ihe premise that this phe¬ 
nomenon at any stage involves eithci the conscious or unconscious, 
voibalizcfl or unverbalized peiccption of differences and similaiities 
In the expenments of Miinn and Stiening (6) it was shown that 
children as young as 15 months could disciiminatc between a square 
and a cioss insofar as they had come to associate the sight of food 
with one of these symbols and not with the other Gcllcrmann (2) 
by similai methods pioved that childicn below the age of two years 
weic able to disciiminatc between a tiianglc and a trapezoid. In a 
subsequent paper wc shall fuinish data to suppoit tlie fact that 
some childicn below the age of two veaib can discriminate betwec.n 
a plate 8" ^ 8" and a plate 8)4" x 7^v" One child was even able 
to distinguish a plate 8" x 8" fiom one that was only x 
In all of these cxpeiimcnts both the perception of similarities as well 
as the perception of diffcicaccs is present The investigations, how- 
ever, aie designed to discover how fine a diffeience the subject may 
perceive 

The equally impoitant question may be raised as to liow slttpUl 
the similarity may be between the shape and/or size and/oi color 
of object, before the limit of the infant’s generalization is reached 
It IS a well lecognized fact that the infant in learning language 
usually associates words with a wide variety of species of any one 
class Foi instance, the child who has learned to use the word 
“chan” or to lespond coirectly when the symbol "cliaii” is given 
to him, at fust raiely disciiminates between one chair and another, 
Originally, he may have been veibally conditioned to but one small, 
straight back chan , still, once the pioper association has been built 

•ReceivecTin the Editorial Office on September 21, 1938 
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up, he is ilkelj’ to identify any chan neaiest at hand when the word 
IS uttcicd 

In ouj pieliininarj'- investigation we discovered that the span of 
gencialization of cliildien below two years of age could often be 
stietched beyond the limit of what might be regaided as only re¬ 
motely resembling the shape, colot, oi size of the oiigmal object 
used during the conditioning Such an extension of the span ic- 
quiied some extra conditioning, but coinpaiatively speaking, an almost 
negligible amount TInce of oui cliildien lequired between five and 
SIX luindied conditionings ovci a pciiod of two oi thice months 
befoic they icsponded concctly to the woids ^‘chau” and "ball.” 
That IS to say, before they picked up oi pointed to these objccti 
mixed in among a group of othcis when their lespcctivc symboU 
weie given We icqiiiicd the children to make at least tliiec suc¬ 
cessive collect lesponses on three successive clays befoic we were 
satisfied that they "knew” the symbols. The avciage age of these 
cliildien was 20 mouths 

Wiien they had been propeily conditioned, they were sepaiately 
shotvn a folding chaii unfolded, wduch they all lecognizcd as a chair 
They wcic then given the oppoitunity of identifying the chan in n 
paitially collapsed state When they wcic eventually biought into 
a loom filled with vaiious objects but no chan othei than the 
complctclv collapsed chan tliev picked it up on then fiist tiials 
as soon the w'ord "chan” was uttcied After putting the chilclicn 
through the loutine no moic than twice on each of two test periods, 
retests ovci a period of two weeks indicated that the stretch of 
then span of generalization as far as chans were concerned had been 
firmly established and necessitated no fuithci conditioning Seveial 
months latci we attempted the same type of expciimcnt and obtained 
the same lesults with a ball that could be deflated With vciy 
little conditioning we were able to spread the association that had 
taken months to build up in these childien’s minds between the word 
"ball” and oiduiaiy balls of difteicnt sizes and colors, so that the 
symbol became associated w'ltli the sight of a ball in a completely 
collapsed state, as well. 

B The Problem and General Procedure 

The above phenomenon led us to an attempt at calibrating the 
span of geneialization of our subjects, W'hcic gencialization was 
based on similaiities of foim and area only. 
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1 Material 

The material used foi these tests was a senes of 32 plywood 
plates. The first was a perfect square 8x8 inches, and tlie last 
in tlie senes (Plate 32) was a stick 15^ \ 54 inches Going up 
the scale, each plate iiicieased 54 dimension and dc- 

cieased 54 inch in the other dimension. The dimensions of each aie 
given in the mechanical drawing (Figure 1). The fiist 12 plates 



FIGDRE 1 

MaTERi.iL FOR TEsr/NO rac GI..VBE.iLizATiov Spiv 
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were p^fiintcd the same shade of jed on both sides, Plates 13 to 22 
were painted red on one side only On the other sides, the colors 
varied alternately from black to green to the plain color of the 
wood and these alternations continued up the scale to the last plate 
No plate after No 22 had led on eithei side 

2. The Subjects 

The subjects were between the ages of 18 and 20 months when 
tlic tests began The work was earned out at The Home for 
Hebrew Infants in New York City Wc acknowledge our gratitude 
to this institution for its courtesy and coopciation and for the privi¬ 
lege of using two of their test lOoms 

We limited oui study to only foui cliildien—two boys and two 
giils^—m otdci that cvciv step of each test might be described in 
detail in tlie repoit The duiation of attention and coopciation 
lequired on the part of the child foi any significant tests of this 
sort, discouraged us from selecting subjects youngci than 18 months 
We made seveial attempts with bright children around the Nth 
montli ,igc level, but failed in completing any of the tests 

The subvocal or auditory vocabulary of our subjects when the 
tests weic first slaitcd did not exceed 24 words, and m one case 
was as low as 9 words—Subject 4 Before the tests were com* 
pleted—about four months later—the maximum increase of the 
subvocal vocabulaiy for anv of these childicn was not inoie than 10 
01 13 woids Two of them, during the last month—Subjects 1 
and 2,—had a vocal vocabularv of not moie than four words. Any 
addition to their subvocal vocabulary rcquiied from 10 to 14 days 
of steady conditioning even at this period The children weie not 
all subnormal Then IQi, on the Kuhlmann tests wcie 110, 104, 80, 
and 76 The backvvaidness of their speech was the result of their 
being in an institution 

They were given a total of 30 tests involving 352 trials 
3 Special Procedioe 

a The lest peiiods were held on Tuesdays, Thmsdavs, and Satur¬ 
days of evciy week. For many test peiiods the child was shown 
Plate 1, while the symbol "ate’^ was repealed to him anywhere 
from 20 to over 100 times This conditioning took place on from 
6 to 16 difterent test periods over a span of from one to two months 
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Difterenccs in the duiatlon of these condttionin(»s mav he explained 
by the fact that some childieii learned fastci than othcis 

b. The method of conditiomng The plate was put m the child’s 
hand. He was induced to pick it up. It was bounced in fiont of 
him, waved in front of him, etc, while the repetitions of the symbol 
weie slowly and clearly Riven At the beginning of each test 
day during the training period, tlic child was* led into a room where 
Plate 1 was placed in among three or four other objects scattered 
on the floor 

c The enterion jot the establishment of the ougtual assorialioit 
When the child unhesitatingly picked up Plate 1 thicc times in suc¬ 
cession undei the above mentioned conditions on at least thicc 
successive test periods, without making any inconcct choice, wc then 
began the generalization tests, for wc considered that a sufficient 
association had been built up between the symbol "ale^' and the vision 
of Plate 1. Wliilc the children weic being verbally conditioned to 
Plate 1, they weie also verbally conditioned in the same manner to 
12 other objects 

d, The genciaUzation tests The child was led to a group of 
objects—four oi five—among which lay Plate 32 He was asked 
foi "ate If aftci five or six icpctitions the child appealed confused 
and refused to pick up any object or picked up the wrong object, he 
was given another test with a plate slightly lower in the scale—eg,, 
Plate 31 or 29 This was always introduced with n new object 
If the child still failed to make a response nftei attentively gazing 
at the gioup, or if he made an incoircct clioicc, nnotlier plate of a 
still lower denomination was substituted and introduced with a new 
object On all of these occ-isions the cliildS attention was disti acted 
OI the child was led away while these changes were being made, 
Moreover, the positions of all of the objects in the group Avcrc 
changed after every tual 

When a plate sufficiently low’ enough on the scale was put in 
the group so as to elicit the correct response, re-tcsting Wiis made 
with changes of position in the gioup Aftei sevcial of such repeti¬ 
tions we then substituted plates higher in the scale, if the child’s 
choice was consistently coirect If the child’s motivation did not 
fade this was continued wntil he responded coriectly to Plate 32 

Sometimes, the first few’ trials were made with Plate 1 and on 
other occasions with Plate 32, oi any of the higher plates This 
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was done either to check on the child’s knowledge of Plate 1 oi 
to avoid the constant appeaiance of any one highei plate becoming 
a visual cue. 

In all of the 6rst thiee tests (given on diffeient test pcuods) 
one trial would be m one loom and the next tnal m another -with 
the "stage set” befoic the child entcied Aftei the first thicc tnah 
tile gioups wcie made up in the same loom, while the child’s atten¬ 
tion was clisti acted 

e Adfluional maienal In addition to the plates we included a 
flat "‘L” shaped object^ and a pictuieless pictuie fiame—both aie 
dcsci ilicd in the mechanical diawing Wc shall explain moie about 
these la,tci 

f biteiesi m the test mofeiinl uscif None of the childicn 
showed any paiticulai liking foi the plates as evidenced by the 
length of time it icquircd to teach them the symbol for Plate 1 
To be safe, howcvci, m most cases the cluldicn weie shown some 
of the othci plates 10 oi 15 minutes befoic the tests began, that 
thev might tire of them completely In othei woids, they were in 
with their otlici toys when the test pciiod fiist started 

g, No motiids were given foj coneet ie<:[)Qiises In most in¬ 

stances the childicn were mildly piaiscd when they made the correct 
lesponse, eg., ^‘smatt boy—good Nothing was said when 

thev made the wrong response In a few instances where the 
associations weie badly biokcn down, the child was icconditioned 
Statements aie made of these icconclitiomngs in the lepoits of the 
tests 

h. Symbols othei than thnl for the plate weie given timing; tJ)c 
tests, e.g., the child would be asked foi the ball oi the clock 
in the gioup Morcovci, tlie child was sometimes asked foi tlie 
plate when it was not present, oi given the command "thank yon" 
which oui children all understood to mean “give me something oi 
give ‘it’ to me” Each instance of these symbols is lepoitcd The 
purpose of thus confusing the child was to deteimiiie tlie stiength 
of the association built up in the child’s mind between the symbol 
"aie" and any of tlie plates. This pioccduic was suggested by my 
assistant, Mis. Virginia Secleman 

t, Intei-test conditioning Between many of the tests latliei 


*A suggestion of Di Mailin Shceier of Montefloie Hospital, New Yoik 
City 
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long inteiv.ils clnpsccl Hence, we rccondiUoned tlic chilclien to 
nS'^uie the maintenance of the associations between “ate" and Plate 1 
In the reports tins is called “intci-test conditioning” 

] Scot hiff 

(1) The trial', vaiicd in numbei foi each test so that no 
accurate coinpai ison can be made of the scores—eg, some tests liad 
20 trials and othcis only five oi six The rough scoics that wc 
gave arc simply foi the purpose of shovvinR in a s|icci/ic test how 
fai the child's judgment is leniovcd from chance (wlicic the clioicc 
involves the coircct disciimination between <it least foui oi iivc 
objects) 

(2) . Mistakes made in the identification of objects otiici than 
the plates, the '"L" or the pictuic fiamc aic not counted 

(3) . Tunis with sj'mbols such as “thank you' weie not 

counted 

(4) Trials wlicic the child was asked foi the plate when 
none w’as present wcie not counted, since oui childicn nt this period 
could be thus confused in connection with any of the woiclh tliev 
used 

(5) Tiials wcie counted whcie the child picked up the plate 
when another object was asked for 

(6) . Trials where the child picked up the plate hefoie the 
symbol was given were not counted. 

On account of the great numbei of variable factors in each 
test, It is impossible for us to make any general tabulation We 
arc therefoic obliged to give individual reports of each test for 
each subject 

In these reports the following data will be given I the .igcs, the 
intelligence quotients, the number of conditionings befoie the tests, 
the numbei of tests and the trials pci test; the mateiiak for each 
test and tiial; the responses, the concomitant factors and the test 
scores, as well as special comments 

In the response column the symbol means a coirect lespoii'C 
and the symbol "—” means an incorrect response—e g , “Plate 1, 
means that the symbol "ate“ was given and the child picked up 
Plate 1 “Clock —means that the child was given tire symbol for 
clock and picked up the rvrong object 
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TABLE 1 

Conditioning Flriod 





Numbci of timcq “ate" 


Age 


was continuously repeated 


13.22 


100 


18 24 


100 


18 26 


91 


18 29 


100 


19 01 


44 


19 06 


73 


19 08 


22 


19 10 


10 




540 conditionings on 6 




test pciiods 



TABLE 

2 



Ttsr I, Age— 

-19.10 

Objects la the group on 

the liist trial a 

red box ZVj X 21^ x 5^4 inches, 

a flashlight, nickleplnted, a gicy lubber cat approximately $ inches high 

Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

Plate 1 

+ 


3 

Fl.ite 1 

+ 


4 

Plate 25 

_ 

Intioduced with a bine package 




of motirli swabs perceptible 
thioiigh cellophane Picked up 



+ 

Plate 25 immediately aftei the 
package 

5 

Flashlight 


6 

Plate 25 

+ 

(Package replaced bv iiibbcr dog 



+ 

Test given m another loom) 

g 

Plate 25 

Went into a tantuim al this 
point and the test had to be 
discontinued 





Scoic—83% 


C The Individual Reports of the Tests 
I Subject 1 Sex-^Gttl, IQ—no 

Comments on Table 3 Note that she failed on Plates 32 and 29 
m the beginning but latei by the association of similarity to Plate 23, 
identified Plate 25 and by further association bet-vveen Plates 25 
and 29 succeeded m identifying Plate 32. 
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TABLE 3 
Test 2, Age—19 22 
Intcr-tcjt conditioning—None 

Objects in the gi<ui[i on the Iirst tiial White box x 2^ x S'j inches 
led ball, diametci 6 inches, toiiml, icd tattle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

1 

+ 


3 

1 

+ 


4 

32 

— 

Introduced with small white dog 

S 

29 

— 


6 

23 

+ 


7 

23 

_ 


8 

23 

+ 


9 

25 

A- 

Introduced with small bottle 

10 

25 

H- 


11 

29 

+ 

Introduced with a sponge 

12 

29 

+ 


13 

29 

+ 


14 

32 

+ 

Introduced with a red box 6^^ 

15 

32 

+ 

X T 


Score—80% 


Commejtfs on Table 4 In this test the span of gencialization 
fiom Plate 1 to 32 had begun to show signs of becoming set. 

Comments on Table 5 As will be found m all of these tests, 
any tuck or manner of confusing the symbols tends to weaken oi 
clcstioy the veibal association established. Trial 4, however, was 
counted as a failuie 

TABLE 4 

Test 3, Ace—20 0< 

Intci-tcst conditioning—43 on 3 test periods 
Objects in the group on the first trial, The red boll (ns above) , a triangular 
block, plain wood, iiicli thick, 2 inches wide at base, a yellow box 

2J4 I 2«4 X 5J<i 


I'nnls 

Objects 

Response 

Concomitant factors 

1 

Plate 32 

4- 


2 

1 

4- 

Introduced with rattle 

3 

32 

4- 

Introduced with rubber heel 

4 

1 

4- 

Lost inteicst aftci tins trial 



Score—100% 


Comments on Table 6 It is significant that she picked up Plate 
32 three times in succession befotc the above recorded trials were 
given. She picked up this plate the moment that she saw the group 
of objects and without waiting for the sj'mbol ’'ate'* Thus, the 
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TABLE S 
Test 4, Acl—20 22 

Intei-test conditioning—89 on 5 test peiiods 


Objects in iho group on the hrst tiia) A white box 4x4x6 inches, .in 
iinpaiiued s<|UJirc block. 2x2x1 inches, a rubber cat, gicy, 3 inches long 


Tri.Tls 

Objects 

Response 

ConLomitant factors 

1 



The symbol “thank you” was 


given while Plate 32 was m the 
giotip Handed the expennien- 
ler the box (the ne.vrest object 


2 

Plate 1 

+ 

at hand) 

Symbol "aty given aftei the 
plate was introduced with a 
bottle 

3 

1 

4- 

As usual the plate was m a dif- 
feicnt position 

4 

Nil plate 

picseiit 

The symbol "ate" was given and 

S 

Pl.ite32 

+ 

she handed me the box aftei a 

6 

32 

+ 

moment of hesitation 

7 

32 

+ 


8 

32 

+ 




Sioie- 



TABLE 6 
Test 5, Ace— 20.24 
Inter-tesi conditioning—None 

Objects in the giaup on the fir<tt tiial A red rattle, a wooden cylinder 
8 inches long, a white box that was used in Test 4 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 32 

_ 


2 

27 

+ 


3 

27 

— 


4 

Rattle 



5 

PI a tc 1 


Introduced with a gtey iiibbei cat 

6 

1 

+ 

7 

1 



8 

1 

— 


9 

1 

+ 


10 

1 

+ 


11 

Hox 

— 


12 

Plate 1 

+ 


13 

I 

_ 


14 

1 

+ 


15 

1 

Scoie— 

-61% 


sitti(]t'i07i rathei than the woid itself pioduccd the lesponsc Test 5 
followed two days after Test 4. The shoitness of the interval 
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miglit explain the child’s lesponse to die situation We tiied io 
keep later te.ts at least 14 days apart. During the intervals, rvc 
gave the chilcliun a number of tests for other stimulus objects in 
gioups so as to determine the strength of additional vcibal 
associations. 

Note that the hist trial is rccoidcd as a tailuie The child rvas 


Objects 
about 4 
1 incli, 


TABLE 7 
Tfsi 6, Acc—21 06 

Intei-tcst ctnnlumning 50 on 2 test pciiods 
III the gioup on the hist trial A blue box 2J4 x x S«4, a botlle 
wooden cjliirdci, 6 inches long, dininetei 


Trials 

Objects Response 

Concoimlnnt factois 

1 

No plate picsent 


Tin. “L” right side up Picked 

2 

A clock 

+ 

It up when the sjinbol "dte" 
was Riven 

3 

No pintc present 


I lie stinboi "ntc" given Picked 

4 

No plate present 


lip the “L" which was upside 
dovsn in n different position 

I he 8.imc as in Tiial 3 excejit 

S 

No plate present 


the “L" w.is nRht side iip 

Ihe svmboi "a/e" w.is given anrl 

6 

No plate present 


the cylinder was picked up. 
The same ns Trial S except the 

7 

No plate pitseiu 


box was picked up 

The same ns Trial 3 Trials 5, 

8 

Plate 32 

+ 

6, 7 counted ,is failures 

Sviubol "a/e" given and the "L" 

9 

32 

+ 

removed 

10 

32 



11 

The "L” 

— 

The plate was lemovcd and syin- 

12 

Plate 1 

4* 

bol "ale” given Picked up the 
tiiangle The was upside 

down 

13 

1 

4* 


14 

1 



15 

12 (giccn) 

— 

Intioduced with a botlk about 

16 

The box 

+ 

2 inches long 

17 

Plate 12 (green) 



18 

12 (red) 

4- 


19 

12 (green) 

4- 


20 

'I'he clock 

4- 


21 

Plate 12 (green) 

+ 


22 

27 (un- 

pninted) 

+ 

Score—75 

yo 
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accustomed to being piaised when successful When she was not, 
ns 111 this instance, slie may hnve become discournged oi confused. 

Comments on Table 7 (//) Piecautions were taken m the first 

two tiials to avoid what happened in Test 5 where the child picked 
up the plate from the cue of the general situation before the symbol 
Hence, we gave lici the symbol foi an object that was not a plate. 

In Tiials 3 and 4 she generalized to the extent of including the 
"L "—of picking up the “L*‘ when given the symbol “ate" This 
did not happen on the 5th and 6th trials It might have been 
because of our not having praised her m Tiials 3 and 4 The long 
part of the "L" had the same width and tluckncss as Plate 28 and 
was only inclics shorter. Heie is an instance of the generaliza¬ 
tion span extending from Plate 32—15^4 x inches—to the "L " 

The explanation may he that the child centeied her attention on the 
long part of the "L" while the rest of this figure blended into the 
background 

(b) , That the former associations were still alive is manifested 
by tlie fact that when Plate 32 replaced the "L" she picked it up 
in two trials She also made correct responses during the next two 
trials when Plate 1 replaced Plate 32. 

(c) Her failures m Trials 14, 15, 16 might be explained by 
the fact that her attention and interest at this pciiod weic extiemely 
weak 

(d) The red color of Plate 12 m Trial 17 might explain the 
re-establishment of the coiicct association in this trial, despite the 
fact that her attention was still very poor 

TABLE 8 
Test 7, Ace—21 12 
Inter-tcst conditioning—None 


Objects in clic gioiip on the first tiial AH of them wcie uiipamted as is 
Plate 32 winch w.is used in this tmil—a cylindci 8 inches long, a box 
6x4x2 inches, a triangle (base 2 inches) 


Trials 

Objects 

Response 

Concomitant factois 


1 

Plate 32 

+ 



2 

32 

H- 



3 

1 

+ 

Placed Ill new Eioiip with red 

4 

1 

+ 

objects the same color as 

Plates 

5 

1 

+ 

1 and 11—a ball, box, 

poker 

6 

11 

+ 

chip 


7 

11 

4- 





Score—100% 
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„„ Table 9 I, ,S to be ..otcd thot ,hc d.d not cnco p.ck 

rnb.:7r 3rd*t"e 

TABLE 9 
Test 8, Age—22 0+ 

^n^er-test coiHlitionmg—90 on 1 test period 
Olnccs ,l.e g.„„p n,« o,.,l ^ J 

____ ^ nQnclled screwdriver 


Trials Objects 


Response 


Plate 32 
32 
32 


32 

32 

32 


Concomitant factors 


Picked It lip befoie bLing given 
the symbol Not counted in 
score 

Tlie symbol “thnnk yon” given 
Picked lip the plate 
The same symbol given She be¬ 
came confused and refused to 
make a choice 

The symbol "nfe” was given 
The SMiibol "Thdvlx yon’' given 
Picked lip the box 
+ The symbol “ate" given 

+ The symbol "ale" given Intro¬ 

duced With grey lubber cut 

c ‘'“cnhoii—no response 

Score—-100% 


+ 


Cemmem on Table 10 It ,s hard to sav that tin, choice of the 
frame was not induced by the child’s interest in the frame alone 
She was given no piaise when she cliose the fianie which possibly 
might have explained the eliange ot clioice in Trials 7 and 8 to tl.e 

th™ PI r i" iiS'iiPa Plate I more 

.nil Pl.ite 32, still tlie four sides individually resembled Plate 32 

more tllan they did Plate 1 In these pa.ticiilar trials, what was 
he ground and what was the form' Before attempting to answer 
tins question one would have to be certain that the verbal associa¬ 
tion was intact and that the child was givmp: full attention More¬ 
over, one would have to make certain tliat she was not beinc influ¬ 
enced by a special piefcrcncc for picking up one object or the othci 
inespective of its possible association with the correct symbol The'C 
was no means of our furnishing this data 

2 Subject 2 

Comments on Table 12 There is a vague suggestion that the 
first nonconehtioned span of generalization, as manifested in the eaily 
trials, was from Plate 1 to 27, but on the faint evidence we have, 
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TABLE 10 
Test 9, Ach—22 27 
Intei-tcst conditioDing—None 

Ohjecta m the group oa (he fiist trial A red bov x 2^ x Sj/^, the 
dark gold pictiiie fiame described in the tliawing; the cylinder iinpauitcd 

8 inches 


'I’rinls 

Objects 

Response 

Concomitant factois 

1 

Plate 32 

+ 

Nott, with the fiaiiic 

2 

32 

+ 


3 

32 

+ 


4 

Bov 

4* 


5 

Pltue 1 


Introduced with ball (icd) She 




picked up the fiainc Nut 
counted incoircct 

6 

1 

_ 

Chose the box 

7 

I 


Chose the box 

H 

7 


Chose the box 

9 

1 

+ 


10 

1 


Chose the fi nmc 

11 

1 


Chose the frame 

12 

1 

+ 


13 

1 


Chose the fiainc 

14 

1 


Chose the fi nine 

15 

1 


Chose the fi amc 



Scoi 0^—62% 



TABLE 

11 



CONDITIONIMC 

PrRioi) 




Numbei of times "ate" 


Afit 


w as continuously repeated 


20 12 


54 


20 1+ 


107 


20:17 


70 


20 19 


75 


20 '21 


101 


20 23 


lOS 


20 26 


30 




542 conditionings on 7 




test pciiods 


some might say that this span was fiom Plates 1 to 32 This 
span, however, may have been stietcbed m virtue of the child's 
experience with Plate 27 We prefer to icgaul the shortci span 
as being the initial unconditional geneialixatioii 
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TABLE 12 
Ttsr 1 , Ac.i—20 26 

Object. the 8„„,p „„ the fi.s, u,„| A grey eet, e ll,„hl,Bh, +" 

_loiiK—mckcl, n icd box k 2^ x Sj'', 


I'linls 

Objects 

Rcspoi 

1 

Plate 1 

-V 

2 

1 

+ 

3 

No pintc piescnt 

4 

Platt 27 

+ 

5 

FInshlighi 

+ 

6 

Plate 32 

~h 

7 

1 


S 

27 

+ 

9 

1 

+ 

10 

1 

+ 

11 

1 

+ 

12 

1 

13 

Plato 1 


14 

1 

+ 


Concojimaiit fnctuis 


IHl hyiiibo! “ttU” givLii Picked 
ii|> the box 

(Iiitiodiiced with an mipnitucil 
tmiiKle—bale 2 iiilIils) 

Iiitiodiirtfl witli n lecl hall 
Picked «j> the box 
IntrodiKcd with a spoiiRc 
Not inlrodtited with inotlier 
object 

Svmhol yoii’‘ {Tivcn Picked 

«i|> the ball 


bcoic—75% 


TABLE 13 
Tlsi 2, Acr—21 01 

Intei-tcit conditioning—no on I test peiiod 
Objects 111 the gioitp on the fi.st tuni The clock, n red ,attic, and the 

red box 


_ Objects Response 


1 Plate 32 + 

2 32 


3 32 + 

•k Clock -j- 

5 No Plate picscnt 

6 Plate 32 _ 

7 32 — 

8 32 — 

5 32 — 

10 No plate picspnt 

11 Plate 32 — 

12 32 + 

13 1 

14 1 


__ Conc omitant factors 

The s>mbol “thank you" givcir 
Picked up Plate 32, but given 
no credit 


Picked up the hall 

The SMiihol "ate" was guen 

Picked up the ball 

Picked up the tiox 

Picked up the hall 

Picked up the clock 

The symbol "ale" given Picked 
up the box 
Picked up the box 


Score— 21^0 
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Coni?ncnis on Toble 13 The confusion tiials in tins the 2nd 
test were perhaps picmatxire and may explain tlie large percentage of 
failures 

TABLE I^ 


Test 3, Aoe—'21 IS 

Intel-ie>I condmoning—102 on 2 test periods 
Objects in tlie gioup on tl>c fiist trial The led ball and box and triangle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Ball 

+ 


2 

Plate 32 

+ 


3 

32 

— 

Picked lip the box 

4 

32 

+ 


S 

32 



6 

The "V 


No plate in the group The "L” 
right side up The symbol 
"ate” given and he picked up 
the box 

7 

The 

— 

The symbol "ai^’ given and he 
picked tip the ball Not counted 

8 

Plate 1 

— 

The "X" removed, Picked up the 
box 

9 

1 

+ 


10 

1 

_ 

Picked up the box 

u 

1 

CoudiUouing 


Picked up the box 

The experimenter pointed to 
Plate 2 and said "ate” once 

12 

Plate 1 

+ 

Special cate taken in changing the 
position of the plate in the 
group when he was not looking 

13 

1 

+ 

Last 3 trials not counted 

14 

1 

+ 

Scoic- 

-ss$f. 


Comments on Table 14 Note tliat in this test the child did not 
include the "1" m the generalization span. 

TABLE IS 
Test Ace—22-0+ 

Inter-test conditioning—None 

Objects in the group on the hrst trial The flashlight, the box of swabs, 

a red rattle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plnshliglit 

+ 


2 

Plate 32 

+ 


3 

32 

+ 


4 

1 

+ 

Introduced with the red ball 

5 

1 

+ 

Score- 

Lost interest after this trial 
-55% 
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ComnienI'; idi Ttiblf 16 Subject 2 did not incUulL the tiarnc in 
his span of tieneialization, even ^\hcn Plate 1 wa-s substituted for 
Plate 32 A conipaiison with liis bcliavioi and that of SubjCLt 1 
undei tlie same cncumstanccs is interesting 

rABLi: 16 
'J isr S, Ara —22 08 
Iiiiei-tcsL Loiulitioniiig—None 

'ilie objects in llic Kioup mi the fiist trial '1 lie red ball, the iiibbei cal and 
the liaiiu (see the mcchamcal diaiviiiR) 


1 iials 

Objects 

Kesponse 

Cniicoinitant faemrs 


1 

Plate 31 

+ 

Chose tilt 
fiamc 

plate 

1 .ithcr 

ill an 

tlie 

2 

31 

+ 

Chost tilt 
fi amt 

plait 

1athti 

than 

iht 

3 

31 

-h 

Chose tilt 
li amc 

plate 

I JtllCl 

than 

iht 

4 

1 

+ 

('host tilt 
fi amc 

plait 

1 allitr 

tlian 

tilt 

S 

1 

+ 

Chost the 
fiaint 

plate 

1athei 

than 

tile 

6 

1 

+ 

Scoit— 

Chost ihf 
fiamc 

•100% 

plate 

1 n 1 li c 1 

than 

till 


TABLE 17 
Trsr 6, Acc—25 0+ 
Inier-list cunditioning 


Objects 

111 (he gioiip 
M lute 

on the Hist dial 
box 2Vt X tVi X 

A large sponge, tlit triangle, a 
5^'t, the red ball 

I'lials 

Objects 

Response 

Coiicomitniu factors 

1 

Plait 1 

+ 


2 

1 

+ 


3 

1 

_ 


I 

1 

+ 


5 

Ball 

+ 


(, 

Platt 1 

+ 


7 

Ball 

-f 


8 

Plate 1 

+ 


9 

32 

+ 

Intioductd with a 1 incli bottle 
and a large vellow flower 

ID 

32 

+ 


II 

Box 

_ 


J2 

Platt 32 

+ 


13 

32 

+ 


14 

I 

— 

rntrudiittd witli a glass fiim jai 
lie chose the jai 

15 

1 

-h 

Scoie—83% 
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3 Subject 3 

TABLE Ig 


Conditioning Plriod 


Age 

Numbei of times "rt/e” 

%va9 continuously icpeatcd 

20j04 

100 

20:06 

100 

20 Og 

91 

20*11 

100 

20 13 

73 

20 IS 

22 

20 18 

12 


+98 conditionings on 


seven test pcnods 

Comments on Table 19. 

There is the suggestion of the first un- 

conditioned gcneialization span being fiom Plate 1 to Plate 25 In 

this same test, however, as 

in othei cases, the span seems to widen 


as fai as Plate 32. 


TABLE 19 
Tusi 1, AoE—20 20 

Objects m ilic gioiip on the fiist tnnl The icd hnll, the r.utk, the white box 


Trials 

Objects 

Response 

Concoimtont factors 

1 

Plate 1 

+ 


2 

1 

+ 


3 

I 

+ 


4 

Ball 

+ 


S 

Plate 25 

+ 

Intiodiiced AVitli the triangle 

6 

25 

+ 

7 

29 

— 

Intioduccd with the flashlight 
Chose inttlc 

8 

29 

+ 


9 

29 

— 

Chose the fl.ishlight. 

10 

32 

+ 

Intioduced alone 

11 

32 

+ 

ScoLc—80% 


Comments an Table 21. Heie again, we find the collect asso¬ 
ciation broken down by giving the child the symbol when the object 
to which It had been associated with in his mind was absent. The 
symbol “Thank vou" did not confuse this child as much as it did 
some of the otlieis. 

Comments on Table 22. In Tuals 5 and 7 he chose the block 
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TABLE 20 
Tfst 2, Age—20 2+ 

Inter-tcst conditioning—None 

Objects in the groups on the first trial A yellow box 2J4 x 21/1 x 5*4, 
the unpainted wooden cylinder, the rubber cat—gray 


'rri.il8 

Objects 

Response 

Concomitant factors 


1 

Plate32 

+ 



2 

1 

+ 



3 

M 


rntindiiccd with the red ball 


4 

1 




5 

32 

_ 

lie cliosc the cvlindci 


6 

Pl.itc 30 

•4" 



7 

32 

-h 




Score—85% 


TABLE 21 

Tist 3, Ace—21 22 

Intcr-test conditioning—16 on the test period befoie the testing day. 
Objects in the group on the fiist trial- The white box, red ball, flnsliligbi, 
squaic block 2x2x1 inches 

1 iials 

Objects 

Response 

Concomitant factors 

1 

Plate 32 

+ 


2 

No plate present 

The symbol "ate" given Chose 
(he block aftei several moments 
hesitation while looking over 
(he objects 

3 

Plate 32 

— 

Chose the hot 

4 

32 


The symbol "Thank yon'* given 
Chose the plate 

5 

32 

+ 

The symbol "ate" given 

6 

32 


Chose the block 

7 

32 

+ 


8 

Ball 

+ 


9 

Plate 1 

+ 

Intiodiiccd alone 

10 

1 

+ 


u 

1 


The syenbol "Thanh you" given 
Chose the plnte. 

12 

1 

+ 

The symbol "ate" given 

13 

1 

-j- 



Score—88 

% 


when the S 3 ’mbol "ate” tvas given with no plate piebent Tins block 
being squaie had the s.imc piopoitions as the first plate. Certainly, 
this choice was an intelligent act Howcvci, rather than giving him 
ciedit wc did not count these tiials in scoiing He was credited 
with tailuie on Trial 13. 
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'I ABLE 22 
Tisp +, Act—21 2 + 

Ineci-tcst Londitiuning—None 

Objects in tho pioiip on the fust trial A !.iiiall mouHi n.o-,,, n 
the clock, the s«|uaic bloct, the led box x 2J^ v "‘cklc, 


Tunis Objects 


10 

11 

12 

13 

14 


Response 


Clock 
Plate 1 
1 

32 

No plate present 
Plate 32 

No plate present 
Plate 32 
32 

No plate present 
Plate 32 
32 

32 

32 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 


+ 


Contomuant factors 


Sroic—90% 


Introduced svuh a sponge 
The s>mbol "aic" given 
the block 

Chose the block 

Refused to tiiifke n choice 

The symbol "l/mnk yon’ 
Chose the plate 
Clinsc the block 
Chose the block 


Chose 


given 


table 23 
Test s, Acc—22 01 

Liter-test conditionine -102 on 2 test periods. 


Tunis 


1 

2 

3 

4 

5 
(, 
7 
S 
9 

10 

11 

12 

13 

14 

15 
U 

17 

18 

19 

20 


Objects 


Response 


The “L“ 

The '•L” 

The ‘'V 

Box 

Plate 32 
32 
32 
32 
1 
1 
1 
I 
1 

12 (Green) 
12 (Green) 
12 (Green) 
12 (Green) 

No plate present 


Plate 12 (Green) + 

12 (Green) -|- 
_ Score- 


+ 

-I- 

-h 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


Concomitant factors 


Right side up and no plate piesent 
He chose the ball 


Introduced with giay ruhhei cat 
He chose the mouth oignn 


llie symbol yon“ g.ven 

Chose the plate 


-90% 
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CoiniuciiU ou Table 21 Wheieas Subject 2 did not iiilUkIc the 
"L" in his >^cnei«i]i/.ition span, both Subject I and this subject did 
This is pniticulailv obvious in the above test 

TAHLE 2+ 


Tisf 6, Aci —21 07 
Intcr-lcst Londitionini'—None 


Objects 

in the i^rotip on ihc (trst tnal- 
liianglc, as well 

—'the clock, the icd box and the 
as the "L” 

I unis 

tllijccts 

Response 

Coiieoinil.nit t.ielois 

1 

Plate 32 

+ 


2 

32 

-h 


3 

Clock 



+ 

The "L" 

+ 

No jihie present 

S 

Plate 1 

+ 

IiKiodiiccd alone 

6 

1 



7 

n 

+ 

Coloi—giccn 



bcnic—100% 

Intel' 

TABLE 25 

Trsi 7, A(.i—21 23 

lest coiidiUontng—12 on the test peiioil th u jircccdcd the test 

Objects 

in the gioup on 

(he hist trial The white box, cyhndei .iiul giny cat 

i Ilals 

Objects 

Response 

Coiicomitnnt factors 

1 

Plate 32 


Picked tip the plate bcfoie the 

2 

32 


symbol was given Not counted 
The nonsense syllable “rtvid" 

3 

32 

+ 

given Picked up the bot Not 
counted m the score 

The symbol "ale" was given 

4 

32 


Dropped the box and picked up 
the plate 

The sviiibol "thank von” was 

5 

32 

-h 

guen Chose the plate Not 
counted on the scoie 

The symbol "n'e" given 

6 

32 


The symbol "thank you" given 

7 

32 

+ 

Chose the box 

8 

8 

-V 

Introduced with red ball 

9 

8 

H- 


10 

8 

+ 




Jscoic—lOO^ 


C<)?>imeiiis OTi Table 27 Onlj' in. Tiial 3 did the child choose 
the fi.imc instead of Plate 1 when the symbol was {jivcii Here 
again, the pioblcm of what is the giound and what is the form aiises 
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TABLE 26 
Tbst 8, Acp— ^22.00 
Inter-test conditioning—None 


Objects m the group on the fiist tiial’ The clock, the triangle and the red ball 

Trials 

Objects 

Response 

Concomitant factois 

1 

Plate 32 


Choice made without nay symbol 




No cicdit. 

2 

32 

+ 

Choice made without any svmbol 




No credit. 

3 

32 

-I- 

Choice made without any symbol 




No credit. 

V 

32 

+ 

Choice made without any symbol 




No credit 

S 

I 

+ 

Choice made without any svmbol 




No credit 

6 

1 

+ 

Plate 1 litdden in a corner lie 




had to search for it He did 




not begin to scaich until the 




symbol '‘ale" was given 

7 

cloa 

+ 

Plate 1 in the gioup. 

8 

'I'riaiigle 

— 

Plate 1 in the group, Chose the 

l\tkU 

9 

Plate 1 

+ 

Unil 

10 

Clod 

4” 

Plate 1 tn the group 

u 

Triangle 


Plate 1 in the group 

12 

Platt 1 





Score—100% 



TABLE 27 



I'Esr 9, Acc—^22 16 


InterMest conditioning—42 

on preceding test period 

Objects HI 

the gioup on the first tri.al The gray cat, the red box, the cylinder 

Trials 

Objects 

Response 

Concomitant factors 

I 

Plate 32 

-f 


2 

33 

+ 


3 

1 

— 

Introduced with the frame, Chose 




the fiainc 

4 

1 

+ 

With the frame piesent 

5 

1 

-1- 

With the frame present. 

6 

32 

+ 

With the flame present 

7 

1 

+ 

With the frame present 

8 

1 

-1* 

With the frame present 



bcaie—87% 



4 Subjeci 4 

Co/n/iieijfs Oil Table 29 Hetc 

tbc fiist unconditioned generaliz.n- 

tioii span seems to be fjom Plate 1 to Plate 12. This uould make 


hei sp.in (noncoiiditioned) about oiie-halt that of the otlici subjects 
If this IS so, we have no cvplanation to offer 
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TABLE 28 
CotEDIIlONINC PcRIOIl 

Begun at age—21 03 Ended at age—^22 28 involving 597 Londitionings 
on 16 test periods 


TABLE 29 
Tlst 1, Aci — 23 28 

Objects in the gioup on the fust tiidl The rattle, the itil l>o\ .nul a man 
SI7C black riibbci heel 


Trials 

Objects 

KLspoiisc 

Concomitant tactois 

1 

Plate 1 

+ 


2 

1 

+ 


3 

1 

+ 


+ 

29 


Wc neglected to iiuioiliicc it witli 
another object The slick sccincil 
to attract her attention On the 
next tiial she failed 

S 

29 

— 


6 

24 

_ 


7 

4 

+ 


S 

18 

_ 


9 

12 

+ 

Coloi—Gieen 

10 

12 

+ 

Coloi—Gretn 


bcoi c—'Gcnci al- 

—70%—For tiials 

on Plate 1 to 12—100% 


TABLE 30 
'1LST 2, Ace—24 OS 

Iiitci'test conditioning—79 on two lest pcuocU 
Objects 111 the gioup on the first tiial The icd box and ball niul iiibbci heel 


Trials 

Objects 

Response 

Concomitnnt factors 

1 

Plate 1 

+ 


2 

1 

— 


3 

1 

+ 

Chose the red box 

4 

1 

+ 


5 

1 



6 

Dali 

+ 


7 

Place24 

+ 

Color—Yellow—iiUiodiiccd with 
mouth organ 

8 

24 

+ 


9 

2+ 

+ 


10 

32 

+ 

Introduced alone 

11 

32 

+ 


12 

32 

+ 

Scoi e—^90% 
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Siiu'c Siihjc(i 4-, in aU the othei tests, was somewhat iincoopeiative, 
vvc lewiucled Jiei -witli candy, when she scoicd coticctly 

Cujiifriciiti on 'I'nbit 30 Hcie the span spicad to ihc fullest extent 
of oiir sc.ile 


TABLE 31 
T LSI 3, Age—24 OS 
IiUcr-test conditioning—None 


Objects 

in tlic gioiip— 

-The wliite 

boY, the red ball, the luhbei cat 

'I 1 i.lls 

Objects 

Response 

Coiicoiuitant fnctois 

1 

Plate 1 

+ 


2 

I 


Chose the white boY 

3 

1 

Rcu)iulttioni-d 
Plate 1—IS 
iimts 

10 

Chose the ted baU, 

4 

1 

+ 


5 

I 

+ 



1 

+ 


7 

24 

+ 

Iiitiodiiced with the screwdrivei 

8 

21 

+ 


9 

2+ 

+ 


10 

24 

+ 


11 

32 

+ 

Intiodticcd with the mouth oig.in 

12 

32 

+ 

Scoic- 

Inliodiiced with the inuiuli oigiin. 
-«3% 


TABLE 32 
Tfst 4, ACB—24 12 

Intci-tcst couditioniug—IS conditionings on 1 test period 
Objects in the gtonp on the fiist tual The icd ball, the luhbci Ci\t, s toy 
white dog 11/2 inches long 

TualM Objects Kesponse Concomitant faotois 

1 
2 

3 

4 

5 

f, 


/ 

ii 

') 

10 

u 

12 

13 

14 


Ban 
Plate 1 
Hall 
Plate 1 
Ball 
Plate 1 

Reconditioned to 
Plate 1—20 
times 
Plate 1 
1 

Ball 

Ball 

Ball 

Ball 

Chau 

Plate 31 


+ 

+ 

+ 


+ 

+ 


Chose the dog 
Chose the ball 


Scoic— 66% 
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Comments on Table 32, Note that in every one of the five tiials, 
wliicli involved the lattle, the child ni.idc an incoiiect clioice. Here 

TABLE 33 
liST 5, Aop—24 16 

Intei-test conditioning—17 on ihc lest pciiod iiicccding 
Objects in tlic gioiip on the lust tnal The squait wontlen block, Ihe gra> 
cot, the icd lattlc 


1 lals 

ObjecK 

Response 

Cuncoiiiitniit fnctois 

1 

Plate 1 

-h 


2 

1 



3 

1 

— 

Puked tip the rattle 

4 

1 

-h 


S 

1 



6 

I 

+ 


7 

Rattle 


Gave Plate 32 whicli had been 
stibstitiitcd foi Plate 1 

8 

Rattle 

_ 

Gave the cit 

9 

Plate 32 

— 

Gave the block 

10 

Rattle 


Gave the 1st plate, substituted 
foi Plate 32 Counted incorrect 
in the scaling 

11 

Rattle 

_ 

Gave the tat 

12 

Plate 1 

+ 


13 

Rattle 

_ 

Gave the cat 

11 

Place 1 

_ 

Gave the i attic 

15 

24 

+ 



Stoic—70% 


TABLE 34 
Tfst 6, Act—24 19 
Intei'lcst conditioning—None 

Objects in the gioiip on Ihc first tiial The red hail, tiic wlutc box, the 

rubber heel 


1 1 lals 

Objects 

RespoiibC 

Cunconntant faitnjs 

1 

Ball 

_ 


2 

Plate 1 

-1- 


3 

1 

+ 


I 

Ball 

+ 


S 

Plate 1 

+ 


6 

32 

+ 

Inliodnccd alone 

7 

32 

+ 


8 

32 

+ 


9 

Hall 

+ 


1(1 

Plate 28 

— 

Coloi—Giecn She picked 

heel 
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IS an excellent example how a child mav leact in a multiple choice 
test of this sort when no association exists betvveen the svmbol and 
the correct object. 

TABLE 35 

Tut Scores oi the Generalization Tests 


Number 

Subject 1 

Subject 2 

Subject 3 

Subject 4 

1 

83 

• 75 

80 

70 

2 

80 

’ 25 

8S 

90 

3 

100 

* 55 

88 

83 

4 

85 

100 

90 

66 ? 

S 

61 

100 

90 

70 

6 

75 

83 

100 

87 

7 

100 


100 


8 

too 


100 


9 

62 


87 


Aveiago 

73 4 

73 

91: 

77 7 


*Low scores due to prcinadne (.onfiision tiials 


D. Summary and General Comments 

The object of this study was to observe the generalization span 
of four children below the two-year age level The matcnals used 
were a scries of plywood plates—32 in number—whicli varied in 
foim and size irom the lowest, 8x8 inches, to the highest 15^ x 
% inches. The diffeiential between all of these plates was an in¬ 
crease of inch in one dimension and a decrease of inch in the 

other. A frame and a caidboard were also used (Figure 1) 

1. While it took over 500 repetitions during a period of many 
weeks to build up a significant association in the minds of the 
children between the symbol "ale" and the vision of Plate 1, we 
discovered that tins same association wthout fnrthei conditioniiKj 
included plates high up m the scale On the first trial Subject I’s 
span ranged from a plate 8x8 inches (Plate 1) to a plate of a 
different coloi 14 x 2 inches (Plate 25). Subject 2’s span, on the 
first trial was fiom a plate 8x8 (Plate 1) to one x 

inches (Plate 27), that of Subject 3’s span was the same as that of 
Subject 1. Subject 4’s span, on the first trial, did not extend beyond 
the range of fiom a plate 8x8 inches (Plate 1) to one 10J4 x 5j4 
inches (Plate 12). 

The fitsi span of generalization in the first tests of Subjects 1, 2, 
and 3 might liave been wider if we had jumped immediately from 




LIVINGSTON WEIGH 


295 


Plate I, m these instances, to plates higher than Nos 25 and 27 
This was a mistake on oui part which we avoided in the case of 

Subject 4 In these same tests most of the first thicc subjects 

extended their geneialization span to Plate 32, but only aftei having 
made a narrower span first 

2 Two of the childien were given nine tests and two wcie 

given six tests over a peiiod of many weeks The total numbei of 
trials for all of these tests was 352 Throughout these tests the 
same span of geneialization was maintained Once these childien 
had spread then geneialization fiom Plate 1 to Plate 25—8 \ 8 
inches to 14 x 2 inches, or thereabouts—it lequiied only two oi 
thicc tiials at the most foi them to extend the span up to the hist 

plate, which was 15)4 x inches 'Plus all of them did by the end 

of the second tests Having gcncializcd, for example, so as to 
include Plates I and 25, it was an easy mattci for them to gen- 
cialize still fuithci, namclv, from Plate 25 to 32, lesultmg in a 
total span of fiom 1 to 32 The lapiditv of the conditioning in¬ 
volved in this spread of the generalization span cannot be explained 
in terms of sudden acccleiation of inatuiation oi a maiked increase 
in the ability to form associations, for even at the time that these 
tests were being completed all of out subjects, as oui recoids sliow, 
required several bundled conditionings ovci a period of from 10 to 
14 days before they showed any signs of having added any new 
words to then subvocal vocabulaiics 

3 Thcie was no evidence that the geneialization tests could be 
used as an accurate gauge of a child’s initial geneialization span nor 
that theie was any coi relation between this phenomena and the 
child’s gencial intelligence, 

4 The gcncializations made in these tests seemed to be based 
on similaiity of fo7in lather than on colot, even in cases wlieie 
the shades of the plates and those of otlier objects m the group 
wcie almost the same and the shapes of the plates, included in 
the generalizations, wcie very icmotcly similar—see, in par¬ 
ticular, Test 7 of Subject 1 This is in strict agiecmcnt with 
the results of Brian and Goodenough’s cxpciuncnts on the relative 
potency of color and foim perception of children below the age of 
24 months (1) Of couise, the generalizations of our children 
were not based on puic foim but on the combined chaiactenstics 
of form and aiea The calibration of the form of the plates 
necessitated the giaduated diminution of then aieas. 
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5 In some cases the childicn not only generalized from Plates 
1 to 32, but included in then span of generalization a caidboard 
"L" and a pictiiie frame. Though the long part of the 'X’’"' was 
of the same width and thickness as Plate 28 and almost as long, 
it might have been expected that its bottom would so change the 
total configuration that the child would fail to associate it with 
the symbol for "plate.” If the generalization span of children at 
tins age can extend this far, when but one or two qualities aie 
essentially involved—form and size—it might be possible for the 
Span to extend still further for sucli childicn when essential qualities 
gicater in number arc piescnt. 

6 The tests sliowed that below the two- 3 'eai age level it was 
extremely easy to destroy verbal associations by giving the children 
symbols for objects not present 

In a subsequent paper we sliall publish data showing the success 
that these same subjects and 20 others had m discriminating these same 
plates Two of tlie childicn used in the present tests weie able to 
distinguish the 8" x 8" plate from the \ plate. One dis¬ 
tinguished the 8" X 8" fiom the 8^" x 7^" plate about the time 
the generalization tests wcie being completed 

In anothci papet wc shall publisli figures showing the changes 
that take place in the gencialization span in the process of mental 
development by compaiiiig the icsults of tests with chiUUen at the 
age levels of 24, 36, and 48 months. 
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ABILITIES OF INFANTS DURING THE FIRST 
EIGHTEEN MONTHS* 

Samuel S /'fls Resraich liis iliilc, Itiliocli College 


T W. Richards and ViRGiNrv L NrrsoN 


A laiii-tv of evitleiiLe from m.in\ points of view has been .'iddncccl 
to dcsciibe and explnin the cmeigcncc of behavioi duuii [4 infancy 
Developmental pioblems have been a mator mtcicst in GescU’s wotk 
1(11 a numbei of years, and moic recently Halverson (8), Shiilcv 
(17), and othcis have pioduccd mneh siRnificant material in tins 
field Ba'^ic to the quantitative estimation of patterns of behavioi is 
the Cl cation of tests, a task to wliich Gcscll early devoted himself 
Attempts to standaidizc Gcsell’s baby test situations oi situations 
like them have been made by scvctal mvcsticatois (2, 3, 4, 12, 14, 
15) 

We know of no attempt so fai to anah'sc the lesults of baby test 
mateiial by means of factoi analysis, it is the purpose of this papei 
to picsent such analysis of test lesults seemed fiom children at 6, 
12, .ind 18 months The Gcsell tests wcic used at encli age level, 
in the manner described by Gcscll (7) Earhci papers (H, 15) 
have desenbeci the test icsults in detail; tins study will be limited 
to the correlational and analytic pioceduics, lesults, and inteipicta- 
tion 

Eighty infants weie used at each age level, about 40 pei cent of 
the infants*3\cre included in each gioup, so that the study is longi- 
tudinal in ceit.iin icspects. Sexes were distiibuted about evenly 
Childicn wcic tested within foui days of the six months birthday, 
five dais ot tlie one I'eai biithday, and seven dav', of the eighteen 
months Imthday 

The split half icli.ibilities of the total tests at each age level wcie 
obtained b\ using items alternating in difficulty. For these coricla- 
tions all items weie used (not only those used in the factoi analyses) 
The collected coefficients iveic as follows* 6 months 89, 12 months 
84, 18 months ,79 

**Received in the Eiiitoiinl O/Iice on September 2i, 1938 
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The total test scores mtcicorielatcil as follows, siv with twelve 
months, 72, six with eighteen months, 42, twelve with eighteen 
months, 56 


Item Tntercorkelations 

For the mtcicoiielations all tests weie used at each age level which 
were passed bv at least 25 and not more than 75 pci cent of children 
and which were not contingent upon one anothei (For example 
since all children who walk can stand, standing was rejected and 
walking retained .it twelve months ) This selection of items per¬ 
haps eliminated sevej.il winch mav be considered as particulaily diag- 
no-stic, and the lejection of which may leave the schedule .n difteient 
mstuiiTient than Gcsell dcscubccl. To out observation, howcvci, the 
Items in the middle 50 pet coni aic leasonably lepresentativc of tlic 
area tested by the total sclicdulc at each level 

Tctinchonc coefficients weic used throughout. On a group of 80 
childicn, the tctraclioiic coefficient has a st.indaicl eiior of from 00 
to .22, depending on its size .ind the dcgice to which tlic two vari¬ 
ables split the gioup evenly The modal standard error at 17 
indicates that a coefficient had to be .50 oi hcttci to he very signifi¬ 
cant of uuenclationslup. 

Two types of factoi analysis wcic used, tlic method of multiple 
factors, for which Thurstonc’s accounts (20, 21) wcie used as 
guides, Sind the bi-factoi method of Spearman and Holzingcr foi 
which Holzingei’s accounts wcie used (9, 10) 

The mtcrcoirclations at each age level appear m Tables 1, 2, and 
3 We shall not pause to examine the coefficients nt this point more 
than to point out the intcicstmg fact that mtcrcorrelations aie great¬ 
est foi the six months gioup and least for the twelve This fact 
meiils consideiation in the light of tlic findings of seveial studies 
which show that foi a given batter}' of tests mtcicorrclation diops 
with increasing age (and expcncnce) These considciations will be 
treated in the discussion 

Multiple Factor Anaiysis 

Two entena were used in the multiple factoi analyses to indicate 
when to halt the extiaction of factors, the sigma of lesiduals cnteiion 
suggested eailwr by Thvustone, and the cnteiion recently proposed 
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Correlation Matrix, Sn. Months 
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Splashes in tub 

Pats table 

Inhibits one hand and head 
Reaches direction spoon 
Manipulates hand 

Makes stepping movements 

Looks for fallen object 

Throws object to floor 

Takes bottle m and out mouth 
Music stops crying 

Exploratory manips 

Bangs spoon 

Regards pellet 

Dangling nog persist reaching 
Drops one cube for third 

Secures cube 

Music laughs 


— «'l< 0 '+-u^vor^o<jOvo^C<|cc»M-vr,'Op^ 
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13 Tries shoes 

14. Vocahzes to tnusic 
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CORRELATIOK MATRIX, EIGHTEEN MONTHS 
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(21) Sigmas of successive tables of lesiduals flic picsented in Table 
4 It will be seen that, by tompaiisoii with the sigma of the ongmal 

TABLE 4 


SicMA OF Original Colfhcicnts, and of Rfsiduals in Socceedino Matrices 
FOR Siv, Twelve, and Eighteen Momiiis* Groups 



Six months 

Twelve months 

Eighteen months 

Correlation 

215 

1+8 

,247 

ist Residiifll 

14S 

143 

182 

2nd Residual 

09} 

111 

149 

Srd Residual 

083 

093 

138 

Sigma of original coeHicients 17 

17 

17 


coefficients, the vniirtbility in the case of tlic six months data cliops 
to tlie eiror point aftei extiaction of one factoi In the case of 
the 12 months material coefficients and successive icsidiials aie at all 
points below the enoi limit The 18 months matciial pcimits two 
factois before this point 

The cntciion data arc picscntcd in Table 5 On the basis of this 


TABLE 5 

THURarove-TucKCR Phi Criterion for Six, Twrevp, and EicincEN Months’ 

Analysis 



Six months 

Twelve months 

Eighteen months 

Criterion 

9+12 

9286 

9375 

Paclor 1 

Sf4l 

6768 

6261 

2 

7857 

8774 

8918 

3 

93U4 

8839 

9324 

4 


9320 



criterion, the 6 months and 18 mouths data evidence two factois, 
and 12 months data thicc 

These conflicting ic>>\iUs icgaidmg the factuis evidenced bv mul¬ 
tiple factoi analvses of these data suggested that the factoi loadings 
tliemselves should be consulted befoic any conclusion was made 
Examination of the factoi loadings ni each analysis and of lotated 
factoi weights suggested that theie wcie two factois of impoitance 
at each level, However, at 12 months, analysis has been made of 
thice factois as well The mateiial to follow will treat, thciefore, 
of Single factoi matrices at 6 and 18 months, and of two such 
matrices at 12 months. 
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TABLE 6 

FACTOR Pattern, Communality and Rotatid Loadings, Si\ Months 



Unrotnted 

A'l K2 

IP 

Rotated 

I II 

Music Laughs 

610 

660 

808 

87 

23 

Music Stops ciying 

420 

— 7fS 

731 

86 


Looks for fallen object 

686 

— 391 

623 

67 

42 

Throws object to flooi 

710 

— 267 

575 

57 

50 

Takes boulc in and nut month 

686 

— 267 

,542 

56 

48 

Readies foi spoon 

.777 

— 089 

612 

44 

64 

Splashes 111 tub 

344 

— 20f 

.160 

34 


Regards pellet 

568 

080 

,329 


54 

Hangs spoon 

576 

234 

.387 


62 

Drops one for third cube 

688 

12+ 

489 


67 

Stepping movements 

707 

228 

552 


73 

Exploiatoi) manipulation 

820 

200 

712 


82 

Reaches fot dangling iing 

791 

263 

695 


82 

Pats table 

775 

428 

78 + 


89 

Manipulates one hand 

823 

397 

835 


91 

Secures cube 

908 

280 

903 


93 

Inhibits bead and one hand 

910 

440 

1 022 


1 00 


Tabic 6 picscius tlic umotatcd and iotate<l factoi loaditiKi foi 
the 8i\ months gioiip^ The stiuctiiic picsented In the columns to 
the riKlit, headed I and 11, is quite oitlioijonal TJie f.ictois mav he 
designated as an aleitiiea factor and a mo/o; factoi The mocoi 
factoi IS picsent in some dcgicc in piactically all tests, piobahlv 
because of the obviou*; fact that all hchavioi at this eailv level is, 
in a sense, motoi, at least in cxpicssion Factoi I is piesent most 
licavily 111 those tests wliicli seem to imply (a) distance icception 
and (i) playfulness The tcim alcitness has been used to chaiac- 
tenze tile gioup 

In another study (14), it was shown that the items reqaids pellet 
and splashes in tub toiiclated most lugldv with tlie Stanfnicl-Binct 
at thice vcais Accoiding to oui Intcipietalion both items would 
seem to possess an element of aleitncss, Howe\ci, leyinds pellet has 
no alertness satuiation, splashes tn tub has no motoi factor. This 
anomaly is cxemplaiy of the fact that the factoi cliaiactciizations 


^In a previous report (16) these weic presented, and tieated ns if three 
factors were significant These factors were ilescnhed as a Motoi factor, 
an /lleitncss factor and a general or halo effect failoi Subsequent analy¬ 
sis bv means of coriciatini' ihe factor scores indicated that the motor and 
general factor were correlated 9+ It is seen above, also, that the cntciion 
suggests that there are only two factors 
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Accepts liird cube 548 ,411 —^298 469 

Climbs 660 327 209 .543 
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aic not nice, logical indices of system in the tests used; thcic are 
diffeicnt exceptions whicli do not coiifoim 

The twelve montlis .inalysis, in two configuiations, is pieseiited 
in Table 7 

Refeience to the column headed Jr will show (r/) tliat the third 
factor adds very little to the communality over and above that 
contiibiited by the fiist two factois and (b) that the communality 
of the aveiagc test in the 12 months analysis, even if three factors 
aic used, is considciablv less than that of tests in tiic six months 
analysis The mean values at six months compared with those 
at 12 months was 633, while the latci tests yielded, foi two factors, 
.333, and for thice factois, 399 Obviously, this diftcrcncc is an 
expression of the lowei coiiclation at 12 months, mentioned above 
In terms of factoi tltcoiy, it is dear that the 12 months battery 
lepiescnts a gioup of tests with moic specific factois than tliose at 
six—tests tending to measuic moic discrete functions 
Plan I in the lotated system at 12 months suggei>ts again the 
oithogonal arrangement dcmonsti.itcd at six montlis Again there 
IS a motor factoi (11), and a factor composed of alertness items 
like potiitui^ to thtnffs at table, dangling nng, etc. (though ines to 
put on shoes docs not possess this factoi) The two language items 
have the greatest saturation with the aleitncss factoi, so that the 
factor may be designated as alei fness-language Incidentally, these 
language items had gieatci predictability foi later mental status 
than did most icmalning items at 12 months (15) 

Plan 2 is no aid m inteipictation Factor II' seems to be the II 
of Plan 1, but Factoi V and IIP aic picscnt in a vaiietv of tests, 
without appaient logic This fact plus lire doubtful coiumunalitv 
contiibution would suggest that Factoi IIP is an nitifact,—a func¬ 
tion of eiior 

Tabic 8 picsciUs the uniotateil and lotatcd factor loadings of 
tests used in the 18 months analysis ^ Hcic the communalitv of 
the tests is consideiahlv above that of tests at 12 months, at a mean 
of 479 compared with 333, but it is less than the mean of ,633 
at SIX months We may s.iv that the 18 montlis tests have more m 
common with each othei,—aic less specific—than the tests at 12 

®Mr James McDowell deserves th.inks for the woik lie did on the 18 
months material 
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TABLE 8 


Factor PAntRN, Communaiiiy ano RoTArro Loadiwcs Eightci2n Months 



Kl 

K2 


I 

II 

Tivq ar more woids togclher 

669 

491 

689 

83 


Blocks, Toivei of four 

742 

386 

700 

82 


Repeats things said 

815 

286 

,746 

80 

32 

Picture 11, names one object 

8S3 

170 

757 

76 

43 

Picture Points 3 or more objects 

869 

090 

763 

71 

SO 

Asks for toilet 

786 

141 

638 

69 

41 

Asks foi things at table by woiils 

586 

351 

467 

67 


bays "hello," "Thank you” 

+76 

.2+4 

286 

52 


Listens to stories and picniies 

472 

JS9 

248 

46 


Points to 2 or more pails of body 

542 

— 203 

335 

28 

51 

Bladder cotUrol 

481 

—.150 

254 

27 

.43 

Uses spoon well 

220 

— 067 

053 



Performance hot sijuart 

+29 

— 362 

315 


55 

Foiinlioatil Shown 

419 

— 380 

320 


56 

Places cube in cup, jilatc 

415 

— 40+ 

352 


59 

Forrnlioaid cuclc 

658 

— 552 

738 


85 


months Tins would bcai out the suggestion above, that the 18 
months test coveis a inoic lestnctcd nica than the 12 months test 
Eithet ceit.un functions measured at 12 months linvc dioppecl out 
of the developmental pictuic, or tests foi them aie lejccteJ because 
they are not icgaidcd as woith sampling at 18 months 

Rotated loadings at 18 months suggest again the and aleit- 
ness-lauguaffe factois Theic is an mcicased mimbei of impure or 
mived tests, however, mclicating that the Gescll tests at this level 
tend to be moic complex,—to involve mixtuies of functions more 
than do the 12 months tests 


Bifactor Anat^yscs 

Ihsing thu bifactoi method of Spcarman-Holzingei, factoi loadings 
weic obtained foi each of the age IcveU as shown in Tables Q, 10, 11 
Table 9 piescnts two sets of loading, based on the same mateiial 
Professoi Kail J. Holzingei and his assistants veiy kindly analysed 
the SIX months material independently of us It will be seen that 
tlie lesults of tlie two independent analyses agicc latiici closely in 
most lespccts. 

Intcipictatvon of the six months factois on the basis of the bi- 
factor loadings is difficult It is iinmediatclv apparent that bv 
comparison uitli the multiple factoi method, tlic Spcaiman-Holzingcr 
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Factor Loaoinos tor Two 


TABLL, 9 

'Vnamsis Alcordimo 10 Hi-Facior Mniioo 
Si\ Moniiis 



Pels analysis 
G (fl) (i) ' 

[c) 

G 

Ilol/ingei 
(n) Uj) 

aiial>sis 

(0 

i‘{) 

Secures cube 

81 

SO 



85 

.42 





Inhibits head and one hand 

77 

70 



75 

71 





Manipulates one hand 

69 

58 



69 

57 





Pats table 

61 

62 



63 

65 





Stepping niovcincnts 

58 

16 



58 

44 





Reaches foi dangling iiiig 

72 

38 



69 

48 





Bangs spnun 

48 

34 



46 

M 





Music Stops ciying 

27 


91 


42 

— 34 

39 



(.70) 

Music Laughs 

47 


1 01 


IS 


69 



(50) 

Taltcs bottle in niu) out 










of mouth 

65 


28 


68 


50 




Looks foi fallen object 

66 


$0 


61 


69 




Regards pellet 

55 



60 

56 


( 

59) 


Splashes in tub 

30 



60 

33 



( 

59) 


Reaches foi spoon 

85 




90 





Drops one foi thud cube 

71 




66 

20 





Throws object to (loot 

81 




7f 


■VO 




Exploinlory inanipulation 

87 




80 

27 







TABLE 10 








Factor Loaoincs Accordinc io Hi 

i*Faci< 

:)n 

Mhl 

MOD 

Twn 

VC 

Months 




<7 





Tf) 


(0 

Walks alone 



38 



44 





Climbs 



45 



64 





Imitates scribble 



38 



38 





Tries to put on shoes 



47 



45 





Towel of two 



30 



.27 


56 



Thud cube 



28 



64 


46 



Inhibits hand to mouth 



31 





55 



Snysi thicc woids 



57 






63 

Says "byc-lne," “licllo” 



S3 







63 

Dangling ring—uses stung 



33 








Piiincs to things at table 



65 








Bowel coiitiol 



38 








Prefers one hand 



30 








Vocalises to music 



40 








analysis chsciimiiiated moie factois It also accoiiiitccl foi mote 
vaiiance In addition to the gcneial lactoi, ot which all tests have 
a sizeable loading at six months, the motoi (a) and the aleitness 
(Z») factois seem to he piescnt The tests possessing Factors (c) 
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TABLE U 


Facior LoAniNcs According 

ro Bi-Factor Metiioo 

Eichtdcn Months 


G {a) 

{b) (c) {d) 

ic) 

(/) (l7) 

Two or more woicls together 

S3 

83 




Says "hello,*’ "thunk you*' 

Asks for things at table by 

36 

43 



(6S) 

words 

36 

66 



Pictures Names one object 

76 

11 

34 



Repeats things said 

71 

39 

41 


(.SS) 

Asks for toiler* 

Pictures Points thiec or more 

54 


86* 37 



objects'* 

87 


88** 


(Sfi) 

Blocks. Tower of four 

71 


43 


Performance box Square 

16 


56 58 

(56) 


Places cube in cup, plate 

3S 


4S 



Formbonrd Circle 

63 


63 



Formbaard Shown 

Poinis two or mme ports of 

30 


48 



body 

5S 



(.7+) 


Bladder control 

44 




(89) 

Listens to stories with pictures 

SI 




Uses spoon well 

22 





•Factor loadings account for 

more 

than unvtv vaiiancc 


ness tests, but thev have no 

Factoi (b). Howevci 

, stiangely enough, 


these two tests lank above all othei tests in conelating rather highly 
With latei mental status (see 14) Pcihaps* by comparison tvith 
the unitary aleitness factor shown by the Thurstonc analysis, the 
bifactor method yields two sub-f.ictois, one of which is characterized 
by tests piedicttve of latci mental stattis—or to be designated as 
indicative of an essential core of developmental natuic, Holzingcr’s 
analysis indicated the possibility of a fourth gioup factoi, Factor 
(d), present m the two responses to music These tests possessed 
the alcitncss factoi in the Thurstniie analysis, hut thcie they may 
charncteiize an aiidltoiy aleitneas 

Table 10 piescnts the bifactoi loadings of the tests at 12 months 
Here language becomes set off by the doublet (r), wlucli we may 
call a language factoi Factois («) and (i) seem both to be motor 
m character, (a) tending towaul moie gross activities such as climb¬ 
ing, walking, etc, (thougli aite^is thud tube is heavily saturated) 
wiiilc (b) tencN toward /iirei manipiilatinns Tins inteipretation is 
very tentative, liowevei It is inteiesting to note that this analysis 
does not result in a giealer number of factors at 12 months than 
(lid the SIX months analysis 
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Bifactoi loadings at 18 months ate prcbcntcd in Table 11 I'wo 
tests at 18 months accounted toj moic than unity vaii.incc, <is/.'s 
foi toilet and pictm es pomts ihiec oi moic objeiis At 18 months 
language chaiacten/ed Factoi (/t), while Factoi {d) is cliaiaLieii/cd 
by so-called ‘ peifounance” tC'its, and may he designated as a manip- 
ulatotv (oi spatial) factor Factois (/») and (r) may be some 
splitting up of aleitness Doublets designated as Factors (p), (/), 
and (i?), arc im]iossihle of intcipictntion, and can piobahly be dis¬ 
regarded until moie evidence is obtained with icspcct to them Tlic 
18 months analysis accounts foi moie factois (piobablv) than weie 
obtained at 12 months This is coiitiaiv to the evidence suggested 
by the Tliurstone analyses 

Inthrcokrllation 01 Fac’iors 

In oidei to detciminc the extent to which the factois weic cor- 
lelatccl, coefficients weic calculated as follows* Each child at each 
age level was given the Tliurstone factor weight foi cadi of his 
successes. These ciudc faciot scoics weic then conelatcd nt each 
age level, and with like stoics at each of the othci .igc levels, An 
identical group of children who had icccivcd a seme on each item 
at each age level was so small that the coiielations wcie based on 
maximum groups obtain.iblc foi c«icli level Consequently the co¬ 
efficients arc based on difteient sub-gioups thioiighout They may 
be regarded as lepiescnting similai samplings, however 
Table 12 presents the coefficients in the uppci left half of the 
table, and the numbers of cases for c.kIi coefficient in the lowci half 
Tire data in Table 12 suggests that (<7) theic is a definite correla¬ 
tion between factor scoics at each age level Tins is due to the 


TABLE 12 

Intfrcorrciations iiFiivriN Facior Scorts at Six, Twnvi', and Eigiitrfn 
Months (Anovc Diagonai ) with Numuers of Casis (Bi'inw Diagonal) 



Six months 
Aleitness Motor 

Twelve 

Aleitness 

inoiittn 

Motoi 

EiKhrcen 

Alertness 

months 

Motor 

Six—alcilness 


755 



277 

384 

Six— motor 

61 


286 


— 065 

244 

Twelve—alertness 

39 

39 


709 

448 

491 

Twelve—motor 

39 

39 

77 


157 

239 

Eigliteen—alci tneiis 

36 

36 

51 

51 


826 

Eighteen—motoi 

36 

36 



74 
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impure nntune of the tests (that is, to the fact that most of the 
16*513 at every age level possess both factois to some extent), {b) the 
SIX months factois piedict the 12 months factors about evenly, 
motor tentUng to piedict motoi, alertness to predict aleitness The 
SIX months factoi pieclicts little at 18 months, however This may 
be due to the fact that the 18 months test is, as a whole, composed 
of moie alertness mateiiah Only the aleitncss factoi at 12 months 
has much piedictive value (r) At 18 months, motor peifoimnnce 
seems to be predicted better than docs aleitncss, but is better pre¬ 
dicted by aleitiicias tests 

These crude data would indicate that baby test mateual such as 
that used m this studv is composed of motoi tests in abundance How¬ 
ever, those tests which best piedict latci status ate tests of less motor 
character. The aleitncss factoi at six months cannot be rcgaidcd 
as identical with the aleitncss factoi at 18 raonrlis, but the two arc 
sunilai factois in iclation to the total test at each level, the mo:e 
mental elements, uhich lalei become moic characteristically motor 
as they aie replaced by moie mental elements. 

Discussion 

The nioit direct appioaches to the effect of age on mental oj- 
gaiiization have been made by Speaiman (18), Garrett, Bryan, and 
Perl (6), and Anastasi (1) It lathcv well shown that as age 
increases abilities tend to become more and more discrete Speaiman 
lias suggested tliat the gcncial factoi may diop m importance as 
children glow older Thuistonc, in a icccnt discussion, feels that 

If It should be established Ihfti the intciconeh'ilion of psycho¬ 
logical tests tend to decicase with age, the effect can be intci- 
preted in terms of a rathei simple hypothesis. If we assume 
tliat the mental abilities of the young child aic not tlcatly 
digeientinted, he will swe a widei «pr<sad of alnUtws m solving 
a problem than later when he can rcstiict lus efforts to those 
mental abihlies that aie most appiopiiate for the problem 
This effect is leadily seen in the muscular coordination of 
children in which laigei muscle gioups arc involved than 
when the same coordination is effected bv an older child oi by 
an adult Examples me eaily effoits in wilting, at the piano, 
and la typewriting. If the mental abilities bcLome lOoie and 
more differentiated with cxeicisc and matuiity, it should follow 
that psyehological tests hccome less and less coiielated with 
age (21, pp 87-88) 
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Whcie do tlicse Gcscll data fit into this studv-piLtiiio of the 
genesis of mental oiganizaljon? 

Genetic d.ita may he consideiecl fiom two points of vic\\ (rt) ^Yc 
nia}'’ define as equivalent sampline; any two sections of behavior which 
use identical test situations and employ the same criteii.i of icspoiisc 
This means simply that the same tests aic used foi each age gioup 
But tlie tests aie defined as similai because a similai ciitciion of 
peifoimance is maintained, (i) The second point ot view would 
define as simil.u those tests at two dilteiciit age levels which tended 
to coirclate This would imply that the iiiulcrhing factois which 
two tests shared weie of piimaiy iinpoitancc, and that the nature 
of the petfoiinance was setondaiv Stoddaid and 'Wellman have 
stated this viewpoint lalhci cltaily 

It IS ncccssniv to .noid ilic eiioi of liclievnig that things 
contributing to the same Rcncial funclimi must tlitiiiscUcs be 
alike 111 look alike A task may be pcifininvd with oi sviiliout 
^eibali/ation, and the two acts appeal giossly unlike, \ct they 
may make essentially the same conti iliution to a iinUcrn of 
intelligence Foi example, the placing ot one cube on top of 
the other by a child may contiibiiic to the incfisiueincnt of 
mtdhgcncc as adequately ns the definition of J>ify Fifteen yea is 
latci 

In measuring intelligence, we arc getting at nut only ingre¬ 
dient of Che whole pattern, but at indicators, suuogntes and 
prognosticatois We need not bother at .ill about the etteinnl 
appeaiancc of oui tests if they aie shown (<?) to be, or to be 
related to (//) to he Miriogatcs of, or (r) to piedict the likeli¬ 
hood of, lutelliffeul be/iavioi as ticfinctl If the goal is not so 
niiich to mcasiMc intcIliKcncc as to analy/c ilic whole be- 
Iinvioi pattern of the child, wc nic of course juMihcd in focusing 
0111 .icicntion upon any piactical aspect of dccelopmcnt oi bc- 
havioi, such <is motoi skills, speech oi nbilit\ in spatial rela¬ 
tions (19, p, '15) 

Since the Gcscll items ,it any two atie levels sepaiatecl Iw si\ months 
me 111 most cases not identical tests, tve caiinot consider the matoiial 
heic presented fiom the fust viewpoint Hcncc, it is not entirely 
compaiable mntciial to that of Gaiiet, e! al 

Fiom the second point of view, these Gcsell items may be con- 
sideicd as indices of undcilyinp; abilities at each age level. The 
intcicoiiclatioiis of total tests scoies and of factoi scores iiulicatccl 
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cnilic] 111 this paper suggest that the 12 months test samples ( 72)2 
or 50 per cent of the six months area* and that the 18 months test 
measures a smallci poition ( 56)2 qj 30 per cent 

Obviously the gioup of tests or the aica sampled by the tests may 
be biased in the diiection of ceitain abilities, may measuie only a 
small proportion of the total number of factors demonstiablc at 
each age level, etc This possibility ot uneven sampling is a serious 
handicap to intcrpictation of o\u data If wc could assume that, 
despite great difleienccs in the apparent natuie of the tests used at 
diftcrcnt age levels, they coveicd a similai are,i of behavior, then 
our age levels would be comparable On this assumption since 
within tile thice ago levels heic used ( 6 , 12 , and 18 months) there 
was a drop in intci ton elation between test items, there was an in> 
Cl casing discictcncss of factors from 6 lo 12 months, but a decrease 
fiom 12 to 18 months (since the 18 months items mtcicorrelate more 
highly than the 12 months). At 18 inontlis tlicrc is a drop in cor¬ 
relation when compared with the six months correlation, so that 
the 18 months level is less highly unified than tlic six months bchcd- 
ule But the 18 months sciics presents a greater unification than 
the 12 months senes 

Thiec interpretations aic possible If the beiiavioral areas weie 
equally sampled at each age then (a) the situation above might indi¬ 
cate that there was a ditfcientiation of abilities tiom srx months to 
12 months indeed at 18 months theic was a dififerentiation from 
six months. Hut between 12 months and 18 months there occurs 
an integration to some extent Such an intcipietation would suggest 
that the abilities lequncd to pass items at six months were few, and 
were common to a large number of tests At 12 months the abilities 
required arc more diffuse, discrete, and possibly greater in number 
At 18 months there is a ictuin to a greater unity 01 integiation 
of abilities, so that fewer abilities, vvith greater satuiation in tests aic 
in evidence. 

A second interpretation is (b) that the 12 nionths sampling is, 
for some ic.ison, less adequate ox even than the sampling at si\ 
months and 18 months. Thus, at 12 months we may have sampled 
only a portion of the coic of abilities sampled at six months (and at 
18 months) The drop m inteicoiielation between tests from sis 
months to 18 months suggests the differentiation principle outlined 
above. The exaggerated drop from six months to 12 months, anc 
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the mciease fiom 12 months to 18 months sutjfjcst th.it the 12 months, 
sampling is inndeqiiate for some icason, and iciulcis that level less 
compaiable to the otliei levels This mtcipittation suggests immedi¬ 
ately that if the samphne at one level is regarded as inadequate, so 
maj' the olhcis be inadequate, and it may be entirely idle to coinpaic 
tlieni in any tvay 

Anothei intcipictation of the diop and latei rise in inteiconela- 
tion (f) Vs that, due to the sclectiou of test items, cnuscinusly or 
othciwise, thcie is, dining the fiist veai, a tendency to sample a 
uidei spiead of abilities than at 18 months In later (.hildhood 
thcie lb a tciulciKv to select items foi then value as corielates with 
“intelligeitcc ” This selection explains the situation found by Mc- 
Nemai (13) to hold for the Revised Stanford-Bmet McNcmar 
found that one factoi accounted foi the intciconelation of test items 
at almost all points Gaiiat and Ins associates, and ollicis, selected 
then tests not foi then tendenev to conclatc with such a criteiion as 
"gcneial intelligence,” but in ihc hope that they would measure 
discrete factors, pcihaps analogous to those found by Kelley (11), 
Thtiistoiie (21), and otlicis As a consequence, sucli studies picscnt 
moie of a multiple factoi pictuie. 

If we assume that the “alcitncss” factoi we found to operate in 
these eaily Gescll schedules is comparable or identical with “intelli¬ 
gence,'' It is logical to suppose tliat as “intelligence” responses become 
with increasing age moic and more obseivable, noii'mental items 
aie rejected to a gicatci extent in selecting test material At the 
very eaily age levels, most icsponses have a heavier non-mental satuia- 
tion than latei, because “Intelligence” is less observable, foi which 
thcie arc much less adequately objective crtieria of icsponsc 

It IS a commonplace thing that evidence for a coinmunahtv of tests 
depends very greatly on the tests used (oi sampling of abilities). 
Furfey, Bonliam, and Sargent (5) used a gioup of reflex tests on 
newborn infants, and found little communality between tests; there 
was no general factor, and hence, veiy little evidence for an Integra¬ 
tion of these icsponses This lesult may be explained at least partly 
on the basis of the responses used, we believe, Tlint is, the sampling 
of beliavior pattern was not gcneial, it comprised a numbci of dis¬ 
crete items If one wcic to legard these as a fair sampling of men¬ 
tality or behavior of the ncwboin infant, then he should regard the 
result as indicating no unity at all to mental oiganization at that 
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level But it is logical at least to considei the possibililj' that they 
do not rcpie'ieut an acleqxiatc sampling of mental oi beJiavioral poten¬ 
tiality at that level 

Piobablv the cojiect inteipietation of out mateiial lies somewhere 
in the iiiidcilc gioiind. Without an abund.iin-c of factual material 
upon which to base out opinion, some such inteipietation as thl^ 
seems possible Fiom the behavioial point of view, it can be stated 
genei.illy that the child’s behavioi becomes moie and moie "mental” 
as age proceeds To this extent, a total section of lus bchavioi will 
seem less and less non-mental, oi "motor” Thus, the selection of 
Gesell items to give n lough section of behavioral possibilities will 
include items which, defined bchavioifllly, ot in teims of the con¬ 
ventional psychological categoucs, will be heavily motor early in 
hfc, and less heavily motor—more "mental” latci, as language, piob- 
lem solving, etc., appeal 

Conclusions 

Fiom SIX' months on thcic appear to be two factois present iii the 
mental organization of the child Whether these factois are present 
befoie this point, we do not know. The vvoik of Furfey, Bonham, 
and Sfiigcnt would be considcicd negative (tliough not stiong) evi¬ 
dence tliat the factois aie not clcaily piescnt m the newborn infant 
Bavley’s svork would suggest that at about six mouths the non-motor, 
or alertness factoi first appears 

Whatevei the past history of the factors pnoi to two months, they 
do possess psvcliological stgni/ic.incc In geneial, it may be said that 
tests heavy in the alertness factoi also coi relate best wntii latci mental 
status As this factoi of alcitncss bctomes more and moie apparent 
in the total pictuic, it becomes incorpoiatcd as a greatei and greater 
element in mental tests. Feiliaps it is the only important factor in 
the Stanfonl-Binet at later age levels (see McNemai, 13), Per- 
haps it IS gcncial in psychological tests to such an extent that it is 
regarded as "‘q" by those adhering to the bifactoi theoiy. In these 
cailv baby tests there ij, considerable evidence that non-mental func¬ 
tions nie consideicd impoitant in the sampling of behavioi The 
abundance of tlicse "non-mental” functions piob.ibiy explain!, in part, 
the lack of con elation of later tests with latei mental status But 
we cannot he ceitain that ignoung these functions would leave suffi¬ 
cient lesiduc foi a psychological test at all. Earlier than six moiitlis 
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there may he no "mental” ability of the type tested latei in childliood 
The bifactoi analyses did not give icsults winch .igieed cntiicly 
witii those of the Tliutslone analyses, but the diffciences were not 
inaiked. On the whole the hifactoi analvsc^i disciiminated more 
(group) factors 
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BIRTHDAY WISHES OF FIRST GRADE CHILDREN'^ 

Befinitinittt of luliitalion. Hunter CoHegc 


Frank. T Wilson 


A Introduction 

Duiing tlic school ycai 1935-1016 a stcnogiaphic iccoirR was 
made of some of tlie school c\pcnenccs of a fust gtade of the Horace 
Mann School of Teacheis CoIIcrc, New Yoik Citv. Among other 
verbatim rccoids sveie those of bntlulav wislics whicli the clnldien 
made fui one another at the mi(l-nionim|; lunch hour, on the occa¬ 
sions of ccleluntions when any puiMl had a biuhday 

It IS neccssaiy to undcistainl the chainciei o* the «!chool m oidoi 
to interpret fanly the wishes made by the cliildicn The scliool 
18 govcined on the bioad pilnciplc that it is a planned and guided 
Uvviff togcthci It IS, theicfoic, informal jathci than foimal. 
Cliildicn’s natuial intcicsts, aroused and guided by the enviionmcnt 
and the experiences piovidcd by the teacher and tlic parents, nre the 
centeis of learning and development In such a setting all expies- 
sions made by the childicn had, it is believed, a higli degree of 
sinceiitv and genuineness Natuinlly some of the wishes showed the 
suggestions of the teacliei and of wishes picvioiisly made by other 
children In fact, the cxpciicnccs of the immediate time weie 
reflected in manv of the wishes For example, the doll house 
activity seemed related to wishes for n tidy house and doll fin nitine, 
the seasons seemed to have inspiicd wishes foi a Aleiiy Chnstmas, 
nice Ghuslmai tiee, happy bnihday, etc ; the dcpaitiire of a dass- 
niate for Africa echoed in wishes to go fot a boat tide to Afnca, and 
tlie lilce. 

Otliei wishes indicated icccnt oi especially plcasuiable expciicnces 
of the one wishing, for example, the oft-iepcateil one to go to Fire 
Island, The ficqucnt xvish that the cclcbiant be healthy and wealthy 
suggests the susceptibility of some of the children to tlie social 
conventions of then fortunate home ciicumstanccs It might be 

‘Received m the Editoiinl Oflke on Scptcinbci 26, 1938 

'This material was made available thiough tbe courtesy of Miss Agnes 
Burke, teacher of Giadc 1, Horace Mann School 
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pioposcd tkat tlic absence of mean oi sioidicl wishes is evidence that 
aftei all the childtcn weic sajdng only what thev knew would pass 
the te.ichei's censorship, since anyone familiai with cluldieu knows 
that viuplcasant wishes aie C5.picseed commonly enough The ex¬ 
planation foi then absence in this collection lies, il is believed, in 
the fact that the setting foi the wishes lulcd out, almost auto¬ 
matically, such statcntcnis oi thoughts Whcnevei the wishes weie 
made the children weie seated at then lunch tables, with lunch 
before them oi just consumed, the appropriate number of candles 
wcic lighted, and the whole situation could induce only well wishing, 
01 at most silence hv any but the most anti-social child These 
cliildien u'cic by pievjous desciiption not anti-social. 

Tlie wislics wcie made spoiit.iiicouslv and .ilthoiig)i limited to 
biief statements, contained as innnv wishes as the child caicd to 
make. As .i mattci of f.ict, 129 ot tlic total 285 wishes wcie single 
uisli statements, 51 wcic tivo, 10 tlncc, 2 foin, 2 weie five, and 
one was a si\*U'ii]i siatetnciit Two Inindicd ami seven wcie first 
wishes, CO wcic second, 12 wcic tlind, luo wcie foiiith, two were 
fifth, Sind one was ,i sixth wish On <nciy occasion some childii'n 
made no wiihcs at all This was due sometimes in pait to the 
need foi cconoini/ang tunc, wdicn the te.iclici w.is fojcecl to end 
tlic tvishing hefoie some had had oppoitunity to speak It was 
also duo in pnit lo the fact that sonic childicn could think of no 
suitable wisli at the moment, oi pciliaps did not want to make a 
"nice” wish foi the paiticiilni buthday child At any rate, none 
of the 285 wishes was made iindci Juiess All weic, in the cii- 
cunistanccs as biicfly analysed and desetibed, ihe fice thoiiglit of tlie 
ciiildicn cxpicssed in the way tlicv iiatmallv chose 

A brief glance at the statements vcllfie^ the thought that i'- in 
the minds of all leadcis faniiliai with chddicu the Inulidav wishes 
were fiuulaincntally xvishes foi the self, uitliei tli.ui foi the one 
addiessed They could scaicely he otheuvise. How iiuelv do 
adults achieve true self-abnegation^ There ,iic evident, however, 
other factors detcunming the wishes expressed Tlic populaiity of 
the receiver of the xvishcs probably had consulcuihlc influence It 
may have been that gicatci populaiUx acted as ii soit of stimulus 
to release a greater number of xvishes or moie vital ones, perhaps 
through some such nrechamsm as identification: the wisher ulcntif>- 
ing himself raoic fuU> -with the individuals ht liked oi admiicd the 
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mobt The bcv ot the leceivei ijsu.illj' pioiluccti appiopiuitc wislies, 
. 111(1 the sc\ of the aa ishci was often unmist.ik.ible in the statement 
Tlicie was also a definite tendenev on the pait ot manv cliildien 
to piedic.ite then wislics on the condition, “tshen von grow up No 
doubt, iivaliy impulses, as well as imitative onC', inspired both the 
numbei, phraseology and giandiosity of some of the wishes Othci 
effe(,ts were piobably due to other pcisonalitv qualities, the pai ticiiLu 
nature of immediate school and liomc cxpeucnccs, to the weatlier, 
digestive condition, etc 

Tliiee piesentations of the data aic given The wishes aic 
compaicd with wishes of cliildicn and college women students pic- 
vioiislv published (1, 3), they aic given as thev vveic expicsscd in 
ehionological oidci, they aic rc-aiiangcd accoidmg to the pupils 
making them Inasmuch as all tiucc discussions arc based upon 
an analysis of the w’ishes actouling to Jcisild’s cJassifiLatioii of 
cliildien’s wishes, the tompaiativc picscntation is given fiist. 

B Comparison of Birthday Wishes with Wishes of 
College Women and Otiii-r Children 

The conditions undci whicli the data w'oie gathered in these 
formei two studies wcic somewhat diftcicnt fiom those of the 
birthday wishes In the otheis the wi^hcis w’cie asked to make 
wishes foi themselves, the most impoitant ones they could think 
of As pointed out above, howevci, that is essentially what the 
children did in making then biithday wishes The data for the 
college women were thiee wislics made by each In the study 
of childicn the fitst of thiee wishes exploded by 100 5-6-year-old 
and 100 11-12-veai-oId children weic used In this lepoit the 
fiist and also all the bnthdny wishes of the childicn aic picscntcd 

Table 1 shows the distiibiition of the birthday wislies in the 
Older in which cxpiessed, accoidmg to the classification made by 
Jersild and used in both the cailici studies Two oi tliiec aibitiary 
lulcs had to be made m assigning and counting the biithday wishes, 
in ordei to make them lit the classification fauly and compaiativelv 
One W'as that the double statements healthy and stionr/, well and 
stiong, and the like, be consideicd as one wish and classified undei 
Catcgoiy 42, health Ceitain othei redundancies weic also disre¬ 
garded. IFlie7i yon many or a similar condition of matiimony, was 
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TABLE 1 

WWHES IN THE ORDER EXPRESSED AND ACCORDINC TO JeRSILD’S CLASSIFICATION 


Order of expression 
1st 2nd ItcI 4th 5 th 6th TotAl 

I, Specifit riifitmal objects and 
possessions 

I toys 8 8 

2. clothes, icwelry 10 4 14 

3. food + 4 

4 vehicles 4^ 1 1 6 

5 pets 6 6 

6 farms 2 2 4 

7'otal 3+ 5 3 42 



IV sports, dtverstons 

10 reading 

11 sports 

12 movies 

13 vacation 
14. tiavcl 

15 occasions 

16 parties 

17 tasks and undertakings 


V. 

O^^erlwjiitief and accontplis/nnenls 
18i specific education 

0 


0 



19. music 

0 


0 



20 personal accomplishments 

10 


10 



21 promotion in school 

0 


0 



Total 

10 



10 

VI 

Be independent 

22. vocation 

25 

1 

26 



23. be big 

1 


1 



Total 

26 

1 


27 

Vll 

Be bright 

24 be bright 

0 

1 

1 

1 
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TABLE 1 {conlinueJ) 




Order 

of 

expression 





1st 2nd 

3rtl 

4th Sth 6th 

Total 

VIII 

Moidl self-improvement 

25 moral improvement 

1 




1 

1 

IX 

Improved peiso7tnl appearance 

2^ nice face 

1 




1 

1 

X. 

Piesiioe and adventure 

27 personal prestiec 

16 


1 

1 

IR 



28 adventuic 

1 

2 



3 



Total 

17 

2 

1 

1 


21 

XI 

29 Stipernatii)at power 

0 




0 


XII 

30 Have baby 

2 

2 



4 

4 

xiir 

Marriage 

31 get married 

11 

3 

2 

1 

17 



32 love and be loved 

1 




1 



Total 

12 

3 

2 

1 


18 

XIV 

33 Parents never dte 

0 




0 


XV 

Compamonshtp 

34 companionship 

0 




0 



35 friends 

0 




0 


XVI 

Relief fiom trnlattons 

36, duties 

0 




0 



37 phjsica! pain 

0 




0 



38, imaginary conditions 

0 




0 


XVII 

Specific benefits for patents and 
relatives 

39, benefits 

0 




0 



40 releases 

0 




0 


XVIII 

General inclusive benefits for self 
41 general benefits 

0 




0 



42 Iicnlth, happiness 

41 

S 


1 

so 



Total 

41 

8 


1 


50 


Grand total 

207 

60 

12 

3 2 I 


285 


Itself counted as a Avish for mairiage, under No 31 When you 
giovj up, or the like, was not counted as a wish at all 

Table 1 is of inteicst for only two or thice points The most 
conspicuous one aside fiom the large proportion of first and single 
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Wishes alieady mentioned, is m connection with wishes for wealth, 
Catcgoiy 8 Thcic wcie 27 second, compared with foui hist wishes 
for wealth This seems to have been due not so much to lelative 
values clear in the minds of the cliildicn as to the simple matter 
of convention. Social convention says, "May you be healthy and 
wealthy." The childien followed this convention fieely and made 
the double wish about 27 times Thus the catcgoiy zoealth shows 


TABLE 2 

CUMPARfSON or THL WiSHLS OP STUDENTS, li-I2- AND 5'6 -YeAR-OLD CHILDREN, 
And riiE Birthday Wishes of Grade One Pupils* 



Children 

Students 11>12 5-6 

Number of wishes 387 100 100 

Birthdny 

wishes 

All First 

wishes wishes 
285 207 

VI 

ClassifiLntions 

Vocation 

172 

6 

0 

9 S 

12 6 

n 

Money 

14 8 

6 

s 

16 8 

5 3 

IV 

Activities, sports, diversions 

11.2 

8 

6 

18 6 

22 2 

XVIII 

Genetal inclusive beiicrus for 
self 

10 9 

6 

3 

175 

19.8 

XIII 

To be married, have a lover 

89 

2 

1 

63 

58 

xxt 

General benefits for otlieis, 
philanthropies, etc 

8.1 

13 

J 

0 

0 

V 

OppOTtimities and acconi- 
plistiinencs 

5.2 

7 

4 

3 5 

48 

XV 

Companionslap, etc. 

47 

4 

1 

0 

0 

XX 

Gencial benefits for relatives 

47 

8 

0 

0 

0 

VII 

Be bright, smart 

29 

1 

0 

04 

0 

XII 

Have baby, sibling 

23 

4 

6 

1 4 

1 0 

VIII 

Moral iclf-improvement 

18 

0 

0 

0 + 

0 5 

III. 

Good living quarters 

I 8 

5 

1 

3 9 

29 

I 

Spccifii. material objects and 
possessions 

16 

14 

ss 

14 0 

16 4 

X 

Peisojial piestige, adventiiic 

16 

0 

1 

74 

8 2 

XVII 

Speciiic benches foi parents and 
relatives 

8 

7 

3 

0 

0 

XIV 

Paieiits ncvci die 

3 

7 

1 

0 

0 

XIX 

Gciicial immiinKies for self 

3 

0 

D 

0 

0 

IX 

Impiovcd peisonal appeniance 

00 

0 

0 

04 

05 

XI 

Siipei iintiiial powei 

00 

0 

4 

0 

0 

XVI 

Kclitf from imiations, etc 

00 

1 

2 

0 

D 


No lesponscs, or unintelligible 

00 

1 

2 

0 

0 


Totals 

99 1 

100 

lOQ 

100,1 

100 0 

*The percentages shown for student and children 

groups 

1 were 

computed 

on slightly iliflerent b.'i^es Poi the adults the thtec 

wlshe 

s given 

1 bv cacli 

student 

ivcic totaled and that used as the 

base to get 

the percentages 

For the 

children the fiist wish only of each child was used. 
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27 second ivisljes, while the wishes foi healtli in the doiihle st.itc- 
ment weie ^11 counted as fust wishes 

In all othci cases, except two, the numbei of second wishes in 
anv catcgoiy was fewci, and usually many fexvei, thai\ tluit of fiiit 
wisiies, The two exceptions weie Nos 28 and 30, foi each of 
uhich tliiee and four Avishcs only xveic made .iltogcthei, two of each 
being the second wishes The lelatively small numbei of otliei 
than fiist wishes made is piobably a mattei chaiacteiistic of voung 
childien’s minds In fact, foi these cliildicn the healthy and wealthy 
wisli was piohablv moic like a single wisli than two distinct ones 
In Table 2 a compaiison is made with tlic wishes of tlic students 
and othci childien gioups, in teims of the peiccntages, showing 
botli the total 285 and the 207 fiisi hiithdav wishes Tlic ariangc* 
ment of the categoncs is in oidei of the size of the pcicentages for 
the students 

From this table it may be seen that no biithday wislics were made 
for several objects for which the other groups cxpicsscd intcicst. 
The chief of these catcgoiics, accoidmg to tlic other gioups were 
XXI, gtnetal benefits foi othets, philantlnopics, etc j XV, com- 
panionship, XX, oenctal benefits foi lelaiivd, XVII, specife benefits 
foi patents and lelattves, XIV, that patents nevei die. These omis¬ 
sions fiom the biithday wishes seem cleai enough on the giounds 
that the social cultuic in w'liicli childicn in oui countiy grow up 
makes birtlicla)’s occasions on which interests aie centeiecl on the 
celebrant* he icceives good svishcb, gifts, and maiked attention It is 
conceivable, of course, that such occasions might be times when one 
would think fiist of km, friends, and the needs of the woild Indeed, 
friends of the wiitci made a great boyhood impiession upon him by 
obseiving a biithday on then icluin fiom South America by having 
the celebrant bear gifts to filends and relatives, as was the custom 
of an Indian tube encountcied on then tup Hut the childien of 
this birthday study have been good leainers of the ideals and customs 
of then own land! 

In several classifications the biithday wishes show’ consideiably 
higher peiccntages than those of the childien in the other gioups 
and in some cases gicatci than those of the students. These were for 

ri, vocations —the fust wishes only, came nearer 12 65^' (207) 
to the percentage foi students than to that foi \7 2% students 
the ll-I2-year-old childien 6 % 11-12-year-old 

0 % 5- 6-year-old 
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19 8% (207) 

17 S% (285) 

10 9% students 

6 % 11-12-year-old 

3 fo S- fi-ycar-old 
22 2% (207) 

18 65'o (285) 

11.2% stiulenia 

8 % 11-12-yeac-old 
6 % 5- G-ycar-oId 

5 8% (207) 

6 3% (285) 

8 9% students 
2 % 11-12-yertr-old 
1 % 5- 6-yeai-olil 
8 2% (207) 

7 t-% (285) 

1 6% students 

0 % 11-12'yeaj-oId 
1 % 5- 6-ycnr-old 

In addition to those categories foi which tlieie weie no bitthday 
wishes, mentioned above, the biithday peiccntagcs in the following 
categoiies were lower tlian those of the other childien's groups 

XII, have baby ot sthhng — 1 0% (207) 

1 4% (285) 

4 % ll-l2-yenr-oM 
6 % 5- 6-year-old 

I, spettfn iiuiieiial ohje^is possessioiit—lowei 16 4% (207) 
than the S-6-year-nlrf childun, nhoiit the same 14 0% (285; 
as tlie l-12-yeai-oUl8 1+ % ll-12-year-old 

55 % S- 6-year-old 

Two explanations foi these diffciences mav be made besides the 
point given above that the •netting of the wishes had some effect upon 
their formulation One of them is that the mental maturity of the 
children was much above avciagc Thi<? is indicated by an average 
2Q of 132 by the Stanfoid Revision of the Binet-Simon Intelligence 
Test It IS also evidenced bv the phiasing of the wislics. Many of 
the sentences wcie compound oi complex, and weie fiee fiom childish 
crrois, while a few had matuic elaborations, foi example, hope 
you will be a famous piano playet like Handel “ This relatively 
advanced maturity would probably tend to pioduce ideas and interests 
more like older children and adults than like average 5-6-yeat-old 
children, 

The second explanation is that the unusually favoiable home 
background of these children was an important factor. Their 
socio-economic and cultural status was piobably much more like 
that of the college students—the parents of most of the group were 


XVIIl, gcneial hempu for self —greatei both 

cJuldrcH's iind atvulcnta' grovipe 


II', aitiviiirs and dwcistens —gientei than both 
ehiltlren*s and students’ groups 


XUU iJiamngt —nemer to the students’ than to 
the cliildren’s gioups 


X, picstige —grentcr thnn both childrens and stu¬ 
dents’ gioups 
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college gradu.ites—than like that of avciagc childieii The potency 
of the cultuial backgiound iii which expciicncc lies has been icvealed 
in neaih all studies of ^\lshes A\heic that factoi has been distin¬ 
guished A stiilnng example is a study by RIcrescalLhi (2) 

Studies wcic made uf ihc wishes of SOO clnldico in tlucc 
Italian coninumities—Baricclla, Castcliiiaggiorc, and Dolognn— 

•It iiUcivnU of 3S >c»is Ihc piobltm nf what ihcv would do 
if they wcie iieh was put to them, without any explanation 
or suggestion hy then IcaLhers and they wrote down tlicir 
answcis The gnls, especially in the cailier peiiod, evidenced 
more sociali/cd desiica than the bovs The wishes vnned nc- 
LOiding to localities, hut some things sverc common to all 
Ilniicelln was a pooi, backwaul, iinhealilifnl agiicnltiiral 
region in 1896 Piactically all the girls slated that they would 
give money to the pool, and especially food, clothing, and 
wood Only 75 per cent of the boys thought of giving to the 
* pool, nnd then pool soldiers loomed laige in their minds. In 
Castelmaggioie, inhabited mainly by faiily prospcious working 
men, theic was less thought of giving to the poor nnd of enjoy¬ 
ing good food and clothes and more desire for horses and 
cainages, trips and good houses, ei'cn palaces In Bologna 
this trend was even inoic cxaggeiatcd, although some spoke of 
founding institutions for pooi children, the aged, nnd the dis¬ 
abled At the later period, Baiicella had become n prosperous 
agiicultiirnl region and wishes had changed from food and 
chanty to much the same dcsiics as those of the children 
of Cnstclmaggioic and Bologna The dominant wishes now arc 
for automobiles, aiiplnncs, radios, travel, palaces, and residence 
m cities (for the Cuiintiy childicn), and 1>V the seaside (foi 
city cbildicn) Frequently the patents nnd brotlieis and sisters 
me mentioned in wishes, and often some mention is made 
of a special need of some member of the family. 

C. Tht Wishes in Chronological Order 

Table 3 picsents the wishes in chionological older, The names 
of the biithday children, the dates, and the names and wishes of 
each child making a wish statement aie shown The clnbsificatory 
numbers for the categories to winch the wnshes weie assigned aie 
also given The fiist set of wishes, those foi Octobei 24, is brief, 
due to the fact that the obseiver failed to recoid but the three state¬ 
ments shown, althougli othei wishes were made Othei sets of 
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TABLE 3 

Tub Wishps in Chronolomcal Orihr 


October ^4-—to John i). 

Richard K I hope he will be a ftiong, heailliy boy +2 
Ruth I hope he will go to Central Paik. 11 

Robert I hope he will be a stiong athlete 20 


NoDimbe) 4 —To Robeit 

Joan [ hope you get a new watch 2 

George B,, I hope you get an electric tiain 1 

Richard K I hope when you grow up you will be iich 8 

Gaylord I hope you will be a wealthy, healthy, and wise man when 

you grow up 8, 42, 24 

Joan S I linpc he wiU he healthy and strong 42 

Rutli J I hope you will have lots of books when yon grow up 10 

Bill: I hope you will get a new Foid car when you grow up, 4 

Novunher 15 -—Tq George U and Nancy M 

Beitram I hope he will have lots of money to buy things and bs 

strong and health}'. 7, 42 

Tommy. For lioth of them I hope they both go up to Sniannc 14 

Robert I hope Geoigc gets an electric engine 1 

Ruth J I hope both of them %vill go to the show when they grow 

up 12 

John D ‘ 1 hope they will be a healthy, wealthy lady and man when 

they grow up +2, 8 

Peggy Maty I hope they will be strong and healthy 42 

Joan K I hope they both grow up strong, too, 42 

John D : I hope George gets a sail boat 1 

Bobbie: I hope they ride m an airplane some day 11 

November 20~-To Ruth J. 

George B,* I hope you get a steam engine 1 

Richard K.* I hope Ruth will marry a strong and wealthy mon 31, 8 

Randall I wish she getn a mcc doll house 1 

Beth' I hope she goes on a tram and sleeps overnight 1+ 

Jean. I hope she gets a mcc golden nag 2 

Portia, I hope she will be a healthy, wealthy woman when she 

grows up 42, 8 

George W.. I hope she gets a lot of books 10 

Robert’ I wish she would have a trip to Fire Island 14 

Joan S I wish she will be n healthy, strong lady. 42 

Gaylord I hope she will be healthy and eaiii a lot of money when 

she grows up 42, 7 
Virginia* I hope she gets a doll. 1 

Nancy M.‘ I hope she gets some doU furmture for the doll house 1 

Robert' I hope Ruth is an artist 22 


December 9—To Jane 

Gaylord' I wish you to grovy up and be a healthy, strong lady and 

corn lots of money. 42, 7 

Richard K.. Healthy, wc.ilthy, strong and rich 42, 8 
Joan S ' 1 hope she is healthy, too 42 
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Bill 

Poitia* 
George D 
David 
Berti am 
Ruth K 
Bill' 

Bohbic 
George W. 
Riehard K 

Jolm D ; 


Dnember i7- 
David 
Jean 
Robtiit 
George R ’ 
Riehaid K, 
Geoigc W 
Foi tia 
Joan S 
Tommy 
Nancy L 
Gnyloid 
Gcoige B 
Rube It 
Jane 

Richaid C 
Bill 

Riiili K 

Duane 
Richni d K 
John D 
Robert 

Janiiaiy 13— 
Ruth J 
Richaid K 

Jant' 

Joan II 

Joan S 

Bobbie 

David 

John G 

Duane 

Gayloid 

Bill' 

Ruth K 
Nancy M , 


U9 


TABLE 3 (contiHued) 

I hone ihc has a good house 9 
I hope she earns lots of money 7 
1 hope she has a good furnace with lots of heat 9 
I hope she lias lots of food 3 

I hope she sees new ihiiigs 14 

I hope you go to the show when \oii giow up 12 
I hope she maiiies a wealth}, strong man 8, 31 
I hope she gets a ride in an aiijilniic 11 
I hope she is able to swim 20 

I hope she goes in a seaplane, not in an airplane, because' 
It IS too dnngeioiia II 
I hope she gels a cai when she grows up 4 

—7 0 Jofin 

I hope von have lots «l inonev 7 
I hope >00 have a nice golden watch 2 

I hope she always has good eyesight 42 

I hope she has n nice hotisu 9 

Joan, I hope vou will many a nice man, and neh, too 31, 8 
I hope you will be able to swim 20 
I hope she has lots of iiionev and be vciy wealthy 7, S 
I liope she glows tip to be a licaltin, suong woman, 42 
I hope you have happy tunes 42 

I hope you svill be a wcalihv, health}, strong woman 12, 8 
I hope you will have n good lai and live in peace 4, 42 
I hope you will have a hleiiy Chiistmas IS 

I hope you will have a place wlicie it is tiuiir 42 

L hope you will have a nice Cliiistmas ticc 1 
I hope you will lias'e a very tidy house 9 
I wish you will go on a nice boat tup 11 

I hope yon will get to see a farm 14 
I hope she is a healthy, yvealthv lady 42, S 
Joan, I hope you can live as long as you can help live 42 
I hope you aic a healthy, wt“iUby woman +2, 8 
r hope you get a pony 5 

■fo Geojqe If-' 

I hope you get lots of books to icad 10 
I hope when y'ou gioyv up, when you niairy yoiii wife, vou 
Will have a nice tidy house 31, 9 
I hope you will earn lots of moiicv 7 
I hope he yvill be a healthy wealthy man 1-2, S 
A healthy man 42 
I hope von maiiv a good wife 31 
I hope you .lie an aviatoi 22 
I hope you Jic a radio announin 22 
I hope yoii’ic a cowboy and sell hits of cattle 22, 7 
I hope vou have lots of iiinncv’, a healthy man, and take a 
tide in an an plane 7, 42, 11 
I hope you many a hcahhv. stioiig giil 31 
I hope you get to go hoiscback ruling II 
I hope you have a happy biithday IS 
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TABLE 3 (continued) 

Bertram. I hope you are the king of America so he can earn lots 

of money 27, 7 

Jean I hope you get a golden watch. 2 

Robeif I hope he gels a trip to Fire Island 1+ 

Duane* I hope he is a healthy, wealthy cowboy. 42, 8, 22 

John D I hope he will be a fireman 22 

Ruth K . I hope when you grow up, I hope you are a good man and 

earn lots of money. 25, 7 
George B. I hope he has a nice farm 6 

Jntiiiary 22—Tc Tonmy 

Gaylord I wish you have a very happy birthday 15 

John D • I hope you will be a healthy, wealthy man when you 

grow up 42, 8 

Ruth K. I 'hope he gets to go horseback riding II 

Qcrtiamj I hope you will get a silvci watch and a silvci brush when 

you giosT up. 2, 2 

Jeon I hope you will get some baby ducks for Enstcr S 

Joan S T hope you have a nice pony—a golden pony 5 

Ruth J I hope you will be an engineer when you giow up 22 

Duane. I hope you will be a healthy, wealthy man. 42, 8 

Robert: I hope some day you will go to Fire Island 14 

Gaylord' I wish you could see a lighthouse 14 

Joan H, I hope when you grow up you will be healthy and wealthy, 

and have a tidy house, a nice wife, and be President 
of the United States 42, 8, 9, 31, 27 
David I hope you will go to Sky Top 14 

Oeoige W \ I hope he goes on top of the Empire State Building U 

Joan S ' I hope you will have a white pony 5 

Randall: I hope you have a ride In an airplone II 

David I hope you m.irry a nice woman 3l 

Virginia* I hope you gel a car when you grow up 4 

Portia ■ I hope you get a golden watch 2 

Bobbie. I hope you will be well enough to go out in the snow and 

play 42, 11 


January 28—To Richatd K 

Joan ll I hope you have a gold watch, 2 

Robert I hope you go to Fiic Island 14 

John D I hope he goes on top of the Empire State Building and 

(iocs everything in the world ll, 28 
Bill; I hope you will be a healthy, wealthy, well, and strong man 

42, 8 

Gaylord: I hope you have a golden watch, a golden tooth brush, and 

ail automobile 2, 2, 4 

John G * I hope you're a ladio announcer 22 

Jean I hope nt Easter you will have baby ducks S 

Duane' I hope you will get to go horseback riding 11 

George B : I hope you have a farm in the country. 6 

Ruth J.. I hope you are an architect 22 


Duane I hope you’re President of the United States 27 

Bobbie. I hope you get a new sweater 2 
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I'AHLE 3 {conttnued'y 

Robert. I hope you will be nti aciobat 22 

John G r hope you arc a healthy, wealthy man 42, 8 

John D I hope he gets a nice house and a nice woman 9, 31 

Bcitrnm I hope you are the Piesidcnt of the United States 27 

Duane I hope you aie an engincei 22 

David I hope yon are an aviatui 22 

Febtaaiy 5 —Fo John G 

Gaylord I hope you wtU be a big, hcaUliy, wealthy, and happy 

hoy, go on a feiry, and cam lots ot money 23, +2, 
8, 42, 11, 7 

John D, I hope yon will be a hcallhv, wealthy man, 12, 8 

Bobbie I liopc yon will be a hcaltliy, svcalthy man +2, S 

Randall I liopc yon will be a healthy, wealthy imii with lots of 

money 42, 8, 7 

Bill I hope you will he a licalihy, wealthy man and cam lots of 

money 42, 8, 7 

Dnvid I hope you arc a game hunter 22 

Nancy L I hope you will he a healthy, wealthy, strong man 42, 8 

Joan H I hope you will be a healthy, w-calthy man when you grow 

up and be President of the United States 42, S, 27 
Richaid K f hope you aie hap))} when you giow up niul go on a boat 
ride to Afiica 42, 14 

Ruth J I hope you’re an anplsnc pilot svhen you grow up 22 

George W I hope you Icain how to swim svtll and also go on a boat 

ride to Afiicn. 20, 11 

Robeit I hope you have a trip to Fire Island 14 

Ruth K I hope he has lots of books and svill be happy 10, 42 

Patricia I hope you are a healthy, wealthy man 42, S 

Vliginla r hope you’re the King when yon grow up 27 

Gaylord’ John, I hope you go for a ride to Africa and sec all the 

animals there 14 

Joan H. I hope you go m a boat to Africa 14 

Robeit I hope you will be an acrobat 22 

Duane. 1 hope y’ou arc an aviator 22 

David I hope you svill go to England 14 

Duane I hope you will be Piesidcnt of the United States 27 

Robeit I hope yon will be a boat drivct 22 

Richard K,. I hope you grow up and like your wife very much 32 

John D I hope you ssill have children, a nice wife, and a tidy house 

30, 31, 9 

Gaylord' Jolin, I hope when you grow up you will be Popeyc, the 
Sailor Man 27 

Fehmary IS—To Jean 

Ruth J I hope you go to Fire Island (She says it is Robert’s wish; 

he IS absent ) 14 

Richard I hope you aie veiy famous when you grow up 27 

John G , I hope you are a piano playci 22 

Nancy L, I hope you learn how to swim veiy well and have a boat 

ride II 

I hope vou make a big, tall building (draw plans) 22 


John D 
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Bill 

Patncia 

Joan II 
Michael 
Ruth J 
Joan S ‘ 
George B 
David. 
Richard K 


David 

John G, 
Bill 

Joan H 
Michael 


A/cjif// ?—' 

Robcit 
Ruth J 
Dunne 
Nnniy L 

Gavlord 

Joan H 

Vlrgimn 

Fntncin ’ 

Ruth J 


Bill 

Ga'Io] tl, 


Duane 
Joan H, 
Robert 
Michael 


TABLE 3 {continued) 

I hope when yon giow up you will he a teacher in Horace 
Mann School 22 

I hope when you grow up you will be a healthy, wealthy 
girl 42, 8 

I hope you will be a famous piano player like Handel, 27 
I hope when you grow up you will be very pretty. 26 
r hope you Will be a famous actress 27 
I hope you will have iota of oianges and apples 3 
I hope you go to Lake Placid 14 
Jean, I hope you will be a famous aitist 27 
Wherever you go and whafcvei you do, I hope you will be 
famous and when you marry I hope you will have a 
nice, tidy house 27, 31, 9 

Jean, I hope when you giow up your husband vvill be a 
faimcr 31 

I hope when you giow up youi husband will be an actor 31 
I hope when von grow up you will have a nice house in 
the country 9 

I hope you mil go to Afiica. 14 

Jean, I hope when von grow tip \ou will have nice manners 
at the table when you cat 20 

0 DeKfam 

I hope you will be an aciobat 22 
I hope yoii’ic an engineer when you giow up. 22 
I hope you aic Pusulciu of the United States 27 
I hope you Icain how to swim very well and you have a 
boat tide 20, 11 

I hope you go to the Einpiie State niiiUIing and get a golden 
watch H, 2 

I hope when von giow up yon will be veiy famous and get 
a golden w.itcli 27, 2 

I hope you have a nice wife and have a baby yvhen you 
glow up 31, 30 

I hope you uie a healthy, wealthy man when you giow 
up 42, 8 

I hope when yon giow up, oi right now, you can go up to 
the Kmpjic State and have a rccoicl in.idc of youiself 
II, 28 

Bcrtiain, I hope when you giow up you will be a wealthy, 
healthy man .ind eain lots of money 8, 42, 7 
I hope you cam lots of money, have a tidv house, a nice 
wife, and go in an auplanc and have a baby. 7, 9, 
31, U, 30 

I hope you aic an nviatoi when you giow up 22 
I hope loii get lots of bananas, apples, and oianges. 3 
I hope vmi go to Fiie Island 14 

I hope when you giow up you won’t eat much candy so 
youi teeth don’t get spoiled 42 


Match 13—To Nancy L 

Robert' I hope you have many happy birthdays IS 




FRANK T WII SON 


3J3 


Bill 

John G, 
Joan H 
Patricia, 
Ruth J . 

Joan S 
Gaylord 

Viiginin 

Michael 

Riitli K. 

John D. 
Duane 
David 
Robert 

Virginia 
Jean 
John D 

John G, 
Ruth J 

Duane 
Joan H 


TABLE 3 (coiitniued) 

Nancy, I hope you learn liow to make nice pictures 20 
I hope, Nancy, you’re a famous pinnu player 27 
I hope you learn to swim very well and get a boat 20, + 

1 hope > 0 X 1 arc a healthy, wealthy woman 42, 8 
Nancy, I hope when you grow up you will he a very famous 
act! ess, go on every stage in New York City 27 
I hope you get pink ribbons for your hair 2 
Nancy L, I hope when you're gioxxn up voii’ie a famous 
acticss and go in the museum 27 
I hope you get .1 baby when you giow up 30 
I hope when j-ou glow up you tan paint pictures, the Queen 
Maty and the Notmandte 22 
I hope when you grow up you will be n healthy, wealthy 
lady 42, 8 

I hope when you giow up you will go on an aiiplanc ride 11 
I hope you are a ndei 22 
I hope your husband will he a farmer 31 
I hope you’re able lo dive out of a canoe where it is deep 
water 20 

I hope you get a ride in an airplane 11 
I hope you get clucks for Easter. S 
I hope she goes out in a great big boat ride and the 
motor gives out 2$ 

I hope when you grow up you will be a movie actor 22 
I hope when you grow up oi right now you will have a 
ride on a horse or a pony 11 
I hope you will go to Fiie Island 11- 
I hope when you grow up oi now you get lots of oranges 
and apples 3 


wishes than those on the chart were piobably made but not lecordcd 
because the ob-scrvci was absent fiom the room .it the time of the 
biithday celcbiatlons Unfoitunatcly, also, no iccotd was; made later 
than Maicli 13tli, and the fiist bnthday party of the vcai was not 
recoidcd 

It would have been interesting to compaic the wishes made at the 
very beginning of the yeai with those made the veiy last of the 
ycai. A compaiison of the two Novembei sets with the two for 
March may be made, however The numbei of statements made m 
March was gicatci than in Novembei, although tlic number of 
pupiU in school was piacticallv the same Twenty-two weic made 
in Novembei ] 38 in March The numbei of wishes sliowcd a stdl 
gieatei diftcience 26 were made in Novembei, 52 in March The 
sentences used m H'laich tended to be longer than those of November 

Table 4 comp.ues the November wishes with the Match ones 
accoiding to the categories of the classificatory .analysis. In March 
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TABLE 4 

Comparison of Novemder and March Wishes bv Sud- and Main Categories 



Sub-categQiies Nov. 

Mam 

March categories 

Nov. 

March 

1. 

toys 

6 





2 

clothes, jewelry 

1 

3 




3, 

food 


2 

I 



4. 

vehicles 


1 

\ 



5 

pets 


1 




6. 

farms 






7 

money 

2 

2 

\ II 

5 


S 

wealth 

3 

4 




9 

tidy house, etc 


1 

III 

0 

1 

10 

reading 

1 





11 

sports 

1 

7 




12. 

movies 

1 


IV 

6 

10 

13. 

vacation 






14. 

travel 

3 

2 




15. 

occasions 


1 




16 

parties 






17 

tasks, etc 






18. 

specific education 






19 

music 






20. 

flccomphslitnents 


4 

V 

0 

4 

21. 

promotion 






22 

vocation 

1 

6 

VI 

1 

6 

23. 

be big 






24 

be bright 






25 

moral improvement 






26. 

luce face 






27. 

prestige 


5 




28 

adventure 


2 

1 ^ 



29 

supernatural power 






30. 

have baby 


3 

XII 

0 

3 

31. 

marriage 


3 

XIII 

0 

3 

32. 

be loved 






33, 

parents never die 






34 

companionship 






35. 

friends 






36. 

duties 






37 

physical pain 






38. 

imaginary conditions 






39, 

benedls for relatives 






40 

releases 






41 

general benefits for self 






42. 

health, happiness 

7 

5 

XVIII 

7 

5 


Totals 

26 

52 


26 

52 


the variety was greater, due in part, no doubt, to the greater number 
of wishes made, but probably also due in part to the wider inteiests 
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of moie mature cliildien. The Maich wishcb also showed greater 
maturity as to objects wished for. Foi example, in March no 
children made wishes for toys, although six of the November wishes 
were of that nature Another indication of mcieasing maturity was 
m the wishes foi vocational affairs In March, six such wishes 
were made, in November but one Four wishes in March w’eie for 
personal accomplishments, there were none in November Seven 
March wishes weic for prestige, there vvcie none in November 
Three others in March were for babies and thicc foi marriage 
compaied with none such m November. 

The greatci matin ity shown in the March wishes was piohahly 
due m consideiablc degree to the practice the children had had in 
making birthday wishes thioughout the vear Piacticc or learning, 
howcvci, can raicly, if ever, be scpaiatcd from matuutv which is 
due to biological gicwth In fact, one of the principles of the 


TABLE 5 

Wishes or Each Ciiiid dy Sex ani> Date 


boys 

7 —Gaylord 
U/4 To Robert 

11/20 to Ruth J, 

12/9 to Jane 

12/17 to Joan 

1/13 to George W 

1/22 to Tommy • 
1/22 to Tommy 
l/28 to Richard K , 

2/5 to John G 

2/5 lo John G • 

2/5 to John G * 

3/3 to Bertram 
3/3 to Bertram 

S/13 to Nancy L * 


14 statements .?J uns/ies 

I hope you will be » healthy, wealthy and wise man 
when you glow up 8, 42, 24 
I hope she will be healthy and earn a lot of money 
when she grows up 42, 7 
I wish you to grow up and be a healthy, strong Indy 
and earn lots of money. 42, 7 
I hope you will have n good cor and live in peace. 
4, 42 

I hope you have lots of money, n healthy man, and 
cake a ride in an airplane 7, 42, U 
I wish you have a very happy birthday. IS 
1 nish you could sec a lighthouse 14 
I hope you have a golden watch, a golden tooth brush 
and an nuioinobile 2, 2, 4 
I hope you will be o big, healthy, wealthy and happy 
boy, go on a fcriy and earn lots of money. 23, 42, 
8, 42, 11, 7 

John, I hope you go for a ride lo Afric.i and see all 
the animals there 14 

John, when you grow up I hope you will be Popeye, 
the Sailor Man 27 

I hope you go to the Empire State Building and get 
a golden watch 11, 2 

I hope you earn lota of money, have a tidy house, 
a nice wife, and go in an airplane, and have a 
baby. 7, 9, 31, 11, 30 

Nanev L, I hope when you’re grown up you’re a 
famous actress and go in the museum, 27 
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Sutnuimy 


Distribution 

of wishes 

by 



Category 

category numbers 
Category 

F No 

F 

Number of different categories 

14 

2 

3i 

23 

1 

Percentage of immature wishes 

9fo 

4 

2 

24 

1 

Percentage of mature wishes 

Slfo 

7 

Sm 

27 

2 

Nuinbci of 1-wish statements 

S 

8 

2 in 

30 

1 

Number of 2'Wish statements 

4 

9 

1 

31 

im 

Numbci of 3-wish statements 

3 

11 

4 

42 

7fn 

Number of 4-wish statements 

0 

14 

2m 


_ 

Numbei of S-vvisli statements 

1 

IS 

1 

14 

33 

Numbet of d‘Wiah statements 

1 


2—John D 
U/IS To George B 
and Nnncy M ■ 
U/IS to George B. 
12/9 to Jane' 

12/17 to Joan 
1/13 to George W. 
1/22 to Tommy 

1/28 to Richard K . 

1/28 to Richftid K : 
2/S to Jolin G 
2/5 to John G 

2/18 to Jean- 
3/13 to Nancy L 

3/11 to Nancy L 


JJ statementt 21 luishes 

1 hope they wiU be a healthy, wealthy lady and man 
when they grow up 42, 8 
I hope George gels a &ail boat 1 
I hope she gets a car when she grows up. 4 

I hope you arc a healthy, wealthy woman 42, 8 

I hope he will be a hictmn 22 
I hope you will be a healthy, wealthy man when you 
glow up 42, 8 

I hope he goes on top of the Empire State Building 
and docs everything in the world 11, 23 
I hope he gets a nice house and a nice woman, 9, 31 
I hope von will be a healthy, wealthy man 42, 8 
I hope you will have children, a nice wife, and a 
tidy house 30, 31, 9 

I hope you make a tall building. (Dmw plans) 22 
I hope when you grow up you will go on an aitpUne 
ride 11 

I hope she goes out in a gicat big boat ndc and the 
motoi gives out 28 
Summary 


Distribution 

of wishes 

by 


category 

numbeis 


Category 


Category 


No, 

F 

No 

F 

1 

li 

22 

2m 

4 

1 

28 

2 

8 

4m 

30 

1 

9 

2 

31 

2m 

11 

2 

42 

4m 



10 

21 


Number of different ratcgoriGs 10 
Peicentage of immature wishes 5^ 

Percentage of mature wishes SS9& 
Numbci of l-wish statements 6 

Number of 2-\vish slntemcnts 6 

Nunibci of 3-wish stcitcmcnts 1 


3-Dunne 
12/17 To Joan 
1/13 to Geoige W 
1/13 to George W 
1/22 to Tommy 


IS staiementi IS noishes 

I hope she is a healthy, wealthy lady 42, 8 
I hope you’re a cowboy and sell lots of cattle 22, 7 
I hope he is a healthy, wealthy cowboy 42, 8, 22 
I hope you wiU be a healthy wealthy man 42, 8 
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1/28 to Richard K 
1/28 to Richard K 
l/28 to Richard K 
2/5 to Jolin G * 
2/5 to John G 
3/3 to Bertram 
3/3 to Bertram 
3/13 to Nanev L 
3/13 to Nancy L 


TABLE 5 (conlittucd) 

1 hope >011 mil get to gn lioischnrk tiding 11 
I hope yoii'ic Pitsident of the United Statei 27 
I hope ynii .lie an engineer 22 
I hope you are an aviator 22 
I hope yon will be Picsidcnt of the United Stales 27 
I hope yon arc Piesident of the United States 27 

I hope \oii aic iti aiiatoi nhen \ou grow up 22 

I hope yon aie .1 iidcr 22 
I hope ^oii will go to Flic [-.land 14 


Sutnmaiv 

Disti ibiition of wishes l>y 
category numbers 


Category 

No 

F 

Category 

No 

F 

Number of different categories 
Pciccntagc of unm.itiuc wishes 

7 

0% 

7 

Im 

22 

6in 

I'eicciitagc of inatiiK wishes 

7B% 

8 

3 m 

27 

3 

Numhci of 1-wish stntcmuits 

9 

II 

I 

42 

3m 

Number of 2-wish statements 

3 

I4 

1 

7 

IS 

Number of S-wish st.iteincnts 

1 


4—Robert 
10/24 To John D 
11/15 to Genige D . 
11/20 to Ruth J 
11/20 to Ruth J 
12/17 to Joan 
12/17 to Joan 
12/17 to Joan 
1/13 to George W 
1/22 to Tommy 
l/28 to Richard K • 
1/28 to Richard K 
2/5 to John G 
2/S to John G 
2/5 to John G 
3/3 to Beitram 
3/3 to Bertinm, 

3/13 to Nancy L 
3/13 to Nancy L 


18 jlatnnertts IS 'Wishes 

I hope lie mil be a strong athlete 20 
I hope Gcoigc gets an electric engine 1 
I uish she would ha\c a trip (0 Fire Island 14 
I hope Ruth is an aitist 22 
I hope she alwa\s has good eyesight 42 

I hope you will hj\c n place where it is (jiiiet 42 

I hope you get a pony S 
I hope he gets a tup to Fire Island 14 
1 hope some day you will go to Fire Island 14 
[ hope you will go to Fire Island 14 
I hope you will be .an aciobat 22 

I hope you have .1 tup to Fire Island 14 

I hope you arc an aviatoi 22 
I hope you will bu a boat driver 22 
I hope you will be an aciobnt 22 
I hope you go to Fire Island 14 
I hope you h.ive many happy birthdavs IS 
I hope you're .ible to dive out of a canoe where it is 
deep svatci 20 


Summary 

Dlstnlnition of wishes by 
category numbcis 


Category 

No 

F 

Category 

No 

F 



1 

li 

20 

2 

Number of different categories 

7 

5 

li 

22 

5ra 

Percentage of intmaUwc wishes 

U% 

14 

6m 

42 

2m 

Percentage of mature wishes 

72% 

15 

1 

7 

18 

Number of 1-wish statements 

13 
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5-Richafd K. 1] stalemcHts 7S luishes 

10/2+ To John D. I hope he will be a strong, henlthy boy 42 

11/4 to Robert' I hope when you grow up you will be rich. S 

11/20 to Ruth J : I hope Ruth will marry a strong and wealthy man 

31, 8 

12/5 to Jane. Healthy, wealthy, suong and nth 42, 8 

12/9 to Jane I hope she goes in a seaplane, not m an airplane, 

because It is too dangerous. 11 

12/17 to Joan Jo.in, I hope you will marry a nice man and rich, too 

31, 8 

12/17 to Joan. Joan, I hope you can Uve as long as you can help live 

42 

1/13 to George K 1 hope when you grow up, when you marry your 

wife you will have a nice tidy house 31, 9 

2/5 to John G. I hope you a»c hoppv when you grow up and go on 

a boat ride to Africa 42, 14 

2/5 to John G John, I hope you giow up and like your wife very 
much 32 

2/18 to Jean Wherever you go anti whatevci you do, I hope you 

will be famous, and when you many I hope you 


will have n nice tidy house 27, 31, 9 


Summary 

Distribution of wishes by 
category numbers 
Category Category 

No F No F 


% 

4m 

27 

1 

Nuinbei of diffcient categories 

8 

9 

2 

3! 

+m 

Percentage of immature wishes 

0% 

11 

1 

32 

1 

Percentage of mature wishes 

72% 

14 

Im 

42 

+m 

Number of l-wish statements 

S 




—■ 

Number of 2-wish statements 

5 



S 

18 

Number of S-wish statements 

1 


6—Bill 11 statements 17 tuishes 

11/4 To Robert I hope you will get a new Foid car when you grow 
up 4 

12/9 to Jane I hope she has a good bouse 9 

12/9 to Jane I hope she marries a wealthy, stiong man 8, 3l 

12/17 to Joan I wish you will go on a mcc boat trip 11 

1/13 to George W.. I hope you marry a healthy, strong giil 31 

1/28 to Richnid K. I hope you will be a healthy, wealthy, well and strong 

man 42, 8 

2/5 to John G I hope you will be a healthy, wealthy man and earn 

lots of money 42, 8, 7 

2/18 to Jean I hope when you grow up you will be a teacher in 

Horace Mann School 22 

2/18 to Jean I hope when you glow up vou will have a nice house 


1/3 to Bertram 


m the country, 9 

Ccitram, I hope when you giow up yon will be a 
wealthy, henlthy man and earn lots of money. 8, 

42, 7 
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TABLE 5 {coH/itiued) 

3/13 to Nancy Nancy, I hope you learn liow to make nice pictxires 20 


Siimm/iry 

Distribution of wishes by 
category luimbcrs 


Category 


Category 




No 

F 

No 

F 



4 

1 

20 

1 

Niiinbcr of different categories 

9 

7 

2m 

22 

Im 

Pcirentage of immatuic wishes 

0% 

8 

4iii 

3t 

2m 

Percentage of mature wishes 

71% 

9 

2 

42 

3m 

Nunibci of I'vvish statements 

7 



— 

— 

Numbci of ?-wish statement'* 

2 

n 

' I 

9 

17 

Number of 3*wish statements 

2 


7—Dfivid 1] s'niciiuttls 11 ivishcs 

12/9 To Jane I hope she has lots of food 3 

12/17 to Joan I hope you have lots of money 7 

1/13 to George W I liopc you aie an aviatoi 22 

1/32 to Tommy I hope you will go to Sky Top It 

1/22 to Tommy I hope you many a nice woman 31 

1/28 to Richaid K I hope you aic an aviator 22 

2/S to John G I hope you will be a game hunter ?2 

2/5 to John G T hope you will go to England 14 

2/18 to Jean Jean, I hope you will be a famous artist 27 

2/18 to Jean Jean, I hope when you giow up your luisband will he 

a farmei 31 

3/13 to Nancy L ■ I hope your husband will be a farmer 31 

Surnmaty 

Distribution of wishes by 
categoty numbers 
Category Categorv 

No F No F 

3 li 27 1 Niimbci of diifercnt categories 6 

7 lin 31 3m Fciccntagc of immature wishes 9% 

It 2m — — Pcireutagc of maiuie wishes &2% 

22 3m 6 II Number of l-wisli statements 11 

S —John G 7 slntcniriils wisfirs 

l/13 To George W . I hope von are a radio aiinnuiirci 22 

f/22 to Riclintd K 1 hope you're a radio annouiicci 22 

1/22 tu llichaul K I hope you aic a liualthv, wcnl(li\ man 12, S 

2/18 to Jean I hope you aic a piano plascr 22 

2/18 to Jean I hope when you Ktow up voiir hnsb,iml will be an 

actor 31 

3/l3 to Nancy L T hope, Nancy, \ou’rc a famous piano plaspr 27. 

3/13 to Nancy L I hope when you grow up you will be a movie actor 

22 

Suriniiary 

Distribution of wishes by 
category iiumhcrs 
Category Category 

No. F No F 

8 Im Numbci of different c.Ttegones 4 
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TABLE 5 {continued) 

22 Sm Percentage of immature wishes 0% 

31 Im Peiceniagc of mature wishes 100% 

42 Im Nnmbci of 1-vvish statements 6 

— _ Niimbci of 2-vvisli statements 1 


4 S 


9—Geo)ge H S slafemciits 8 ivit/rcs 

ll/+ To Pobect I hope jou get an elcctiic tram 1 

U/20 to Ruth Ji I hope yon a steam engine 1 

12/9 to Jane I hope she has a good fiiiuacc svitlj lots of he,it 9 

12/17 to Joan I hope she has <i iiilc house 9 

12/17 to Joan I hope son svill have a Mciry Clinstinas IS 

1/13 to George \V. I hope hi. has a nice faun 6 

1/28 to Richard K I hope you have a nice farm 111 the countiy 6 

2/18 to Jean 1 hope >011 go 10 Lake Placid 14 


Sumtiiary 

Distiibiition of wishes by 
category nnmbcis 
C.itegoiy Catcgoi y 

No F No F 

1 2i 14 lin Niimbci of diffeient categories 5 

6 2 15 1 Percentage of nnmntiue wishes 25% 

— _ PeicciUagc of luntiuc wiehe® 13% 

9 2 5 8 Number of 1-wish statements 8 


JO—Bfri>a?n 5 slnirvtnus 8 ’i^ishes 

11/15 To Geoige B I hope he will have lots of money to buy things and 
be stioug and healthy 7, 42 
12/9 to Jane, I hope she sees new things 14 

1/13 lo Oeorge W I hope you aic the King of Amciica so he can corn 
lois of money 27, 7 

1/32 to Tommy I hope yon will get a silvci watch and n silvei biush 
when you giow up 2, 2 

1/28 to George K. 1 hope ymi aie Piesidcnt of the United States 27 

Siinirnaiy 

Distillnition of wishes bv 
catcgoiv niiinheis 
Categoiy Categoiy 

No F No F 

2 2i 27 2 Niimbci of diffcient categories 5 

7 2m 42 Im Percentage of immatiiie wishes 25% 

— '— Peicentage of inatiue wishes S0% 

14 Im 5 8 Nuinbei of l-wisli statements 2 

Nuinbei of 2-wish statements 3 

5 sfalemenis 6 ayu/icr 

I hope she gets a tot of books 10 
I hope she IS able to swim 20 
I hope you will he able to swim, 20 
I hope he goes on top of the Empire htnte Building 11 
I hope you learn how to swim well and also go on a 
boat iidc to Afiica 20, 14 


//—Cforgc IF 
11/20 To Ruth J, 
I 2/9 to Jane, 
I 2/17 to Joan 
1/22 to Tommy 
2/5 to John G 
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FABLE 5 {continuiif} 


Sum mat 


Distribution of \Yishe*» b> 
categoij numbers 


Category 


Category 

No 

F 

No. 

10 

I 


11 

1 


H 

Im 


20 

3 


4 

6 



Numlici of different latcgonea 4- 

Percent igt of iiiinintiirc wishes 
Pc-iceiUtifie of mature wishes 17% 

Number of l-wish st itcineiits V 

Nniiibii of 2-uuli stntcmciUs I 


]2—RaiidfiH 
11/20 To Ruth J 
1/22 t(i 'J'ominy 
2/S to John G 


3 slalnncNls 5 ikisIus 

I svish she Rets a nice doll bouse 1 
I hope >oii have a ride in an airplane 11 
I hope >011 will be a licaliliy, ivcnUh> man ivith lots 
of moiiej 12, 8, 7 


Sunimaty 

Distubiition of wishes by 
catcgnrv numbers 


Cntegoiy 


Category 




No 

F 

No 

F 



1 

li 

11 

1 

Numbi .1 of diffcieiii latigones 

5 

7 

Irn 

42 

Im 

Percentage of immaune wishes 

20% 



— 

— 

Peiccmagc of matiiic wishes 

60%e 

8 

Im 

S 

5 

Number of !-wish slatcmenis 

2 





Numbii of 3*wish statements 

1 


/ stalcmnits 4 nuis/rps 

I hope when you riow up you will be veiy pielty 26 
Jean, I hope when you prow up you will have nice 
manncis at the table when sou cat 20 
I hope when you piow up you won’t cal much candy, 
so vniir teeth don't get spoiled 42 
I hope whin von giou up you can paint piitiiics, the 
Queen Mary and the Not maH(hc 22 


13 — Mie/iael 
2/18 to Jean 
2/18 to Jean 

3/3 to Bertram 

3/13 to Nancy L 


Suminaty 


Distrilnition of wishes by 
categoiv mimbcTs 


Category 


Category 

No 

F 

No 

20 

1 


22 

Im 


26 

1 


42 

Im 



Number of different categories 4 

Peiccntagc of iimnatiire wishes 0% 

Percentage of mature wishes 50% 

Number of l-wisb statements 4 


4 4 


14—Richard C. 2 statements 2 luiskes 

12/17 To Joan I hope you will have a very tidy liouse 9 

2/18 to Jean I hope you are veiy famous wlieii v on grow up 27 
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Category 

No 

9 


Distribution of wishes 
category luimhcra 
Category 


by 


Summary 


No 


1 


Nurahvi of diffcicnt catcgoues 


27 

2 

1 

2 

Percentage of immatuic wishes 
Percentage of m.ituic wishes 
Numbci of 1-wish statements 

0% 

0% 

2 

35—Tommy 

2 slatements 2 wsfies 


11/15 To Geoige 

n. 


anti Nancy M, 

For both of them I hope they go to Saranac 

14 

12/17 to Joan* 

I hope you have happy times, 42 




Summary 


Distribution 

of wishes by 



category iwimbers 


Category 

Category 


No 

F 

No F 


14 

im 

Number of dilferent categories 

2 

42 

Im 

Percentage of immature wishes 

0% 

— 

— 

Percentage of mature wishes 

100% 

2 

2 

Number of l-wish statements 

2 


GIRLS 
1—Joan II 
U/4 To Roljert 
11/15 to Geoige D 
and Nancv M 
l/l3 to Gcoigc W 
1/22 to Tommy. 


l/28 to Richard K ' 
2/5 to John G . 


2/5 to John G 
2/lS to Jean, 

2/18 to Jean 
3/3 to Bertram 

3/3 to Bertram 
3/13 to Nancy L . 

3/l3 to Nancy L.' 


13 statements 22 lotshes 

I hope yow get n new watch 2 
I hope they will both grow up strong, too 42 

1 hope he vuU be a healthy, wealthy man 42, 8 
I hope when j'Ou grow up you will he healthy and 
wealthy and have a tidy house, n nice wife, and be 
President of the United States *V2, 8, 9, 31, 27 
I hope you will have a gold watch 2 
I hope yon will be j healthy, wealthy man when you 
grow up, and be President of the United States 
42, 8, 27 

I hope you go in a boat to Africa 14 
I hope you will he a famous piano player like Handel, 
27 

I hope you will go to Africa 14 
I hope when you grow up you will be very famous 
nnd get a golden watch 27, 2 
I hope yon get lots of bananas, apples nnd oranges 3 
1 hope you learn to swim very well and get n boat, 
20, 4 

I hope when you grow up or now you get lots of 
oranges and apples 3 
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TABLE 5 {coiitiHued) 


Sitmmaiy 

Distribution of wishes by 
category numbers 


Category 


Category 




No 

F 

No 

F 



2 

3i 

20 

1 

Number of diilcient categories 

10 

3 

2i 

27 

4 

Pcrcciitagc of immaliirc wishes 

23% 

4 

1 

31 

Im 

Percentage of matiiic wishes 

46% 

8 

3 m 

42 

4m 

Number of 1-wish statements 

S 

9 

1 

— 

— 

Number of 2-wish statements 

3 

14 

2in 

10 

22 

Number of 3-wish statements 

1 


Number of S-wish statements 1 


2~Riith J 
ll/4 To Robert 

U/IS to George B, 
and Nancy M 

1/13 to George W 
1/22 to Tommy 
1/28 to Richard K • 
2/S to John G 
2/U to Jean 

2/18 to Jean 
3/3 to Bcrtinin 
3/3 to Bertram 


3/13 to Nancy L 


3/13 to Nancy L 


12 stal^nimls 12 ivis/ies 

I hope you will have lots of books when vcni grow 
np 10 

I hope both of them will go to the show when they 
grow up 12 

I hope you get lots of books to rend 10 
I hope voii will be .in engineer when you grow up 22 
I hope you’re an architect 22 
I hope you'ic an airplane pilot when yon grow up 22 
I hope you go to Flic Island (She aaya that is 
Robert’s wish, he is nb;>cnt) 14 
I hope YOU will be a famous actress, 27 
I hope you’re an engineer when you grow up 22 
I hope when you giow up oi right now, you can 
go to the Empire State an<l have a record made of 
yourself 11, 28 

Nancy, I hope when you grow up you will be a very 
famous actress, go on every stage in New York 
City. 27 

I hope when you grow up or right now you will have 
3 ride on a horse or pony 11 


StiiHinaiy 


Distiibutioii 

of wishes 

by 




category 

numbcis 



Category 

Category 




No. 

F 

No 

F 



10 

2 

22 

4m 

Number of diiFercnt categories 

7 

11 

2 

27 

2 

Perc€iit.igc of nnniatiue wishes 

0% 

12 

1 

Z8 

1 

Pcrront.igc of mature wishes 

17% 



— 

— 

Number of l-wish statements 

11 

14 

lin 

7 

13 

Number of 2-wisli statements 

1 

3—Rtilli 

K 


7 statements 10 'wishes 


12/9 To Jane 

I hope yon 

go to the show when you grow up 

12 

12/17 to loan 

I hope 

yon 

will get to see a farm 14 


1/13 to 

George W 

‘ I hope von will get to go horseback riding 11 


1/13 to 

George W 

I hope when you grow up I hope you arc a good 

man 



and 

earn 

lots of money 25, 7 
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1/22 to Tommy 
2/5 to Jolm G , 
3/13 to Nniicy I 


I hope he gels to go hoiscback riding 11 
I hope he has lots of books and will be happv 10, 42 
I hope when yon glow up )’oii will be a healthy, 
wealthy lady 42, 8 


Sittttiiiaiy 


Distribution of wishes by 



category 

riumbei s 


Category 


Category 


No 

F 

No 

F 

7 

lin 

12 

1 

8 

lin 

14 

Im 

10 

1 

25 

1 

n 

2 

42 

2m 



8 

10 


Number of dilfcicnt categories 8 

Pciccntagc of immatiiie wishes 0% 

PcKcntagc of mature wishes 50% 

Number of l-ssish statements 4 

Niimbci of 2-wi‘h statements 3 


4 — iVaJicy 
11/30 To Ruth J ; 

12/17 to Joan 

1/13 to Gcoige W 
2/S to John G 

2/i8 to Jean 

3/3 to neftr.im 


d staiiments 10 wtshei 

1 hope she gets some doll fuinituic for the doll house 
1 

I hope you will be a healthy, wealthy, stiong woman 
42, 8 

I hope yon will have a happy birthday 15 
[ hope you will be a healthy, ive.Tlthy, stiong man 


42, 8 

I hope yon lenin how to sunn vciv well and have a 
boat iidc 20, 11 

[ hope yon lenin how to •.wim \civ well and have a 
boat iidc 20, II 


Sam mat y 

Distribution of wishes by 


catcgoiy nnmbeis 


Category 


Catcgoiy 




No 

F 

No 

F 



1 

li 

20 

2 

Niiinhei of diffeicnt categoiics 

6 

8 

2m 

42 

2in 

Pciccntagc of immatiue wishes 

10% 

11 

2 

— 

— 

Percentage of inatiue wishes 

50% 

15 

Im 

6 

10 

Number of l-wisii statements 

2 





Number of 2-\vis!\ statements 

4 


5 —Joan S 
11/4 To Robeit 
11/20 to Ruth J ■ 
12/9 to Jane 
12/17 to Joan 
1/23 to Tommy. 
1/22 to Tommy 
I/I3 to George W 
2/l8 to Jean 
3/13 to Nancy L 


® slttiemctKs 9 wishes 

1 hope he will be healthy and stiong 42 
I hope she will be a healthy, strong lady 42 
I hope she Is healthy, too 42 

1 hope she glows up to he a health)', stiong women, 42 
I hope yon will have a nice pony, a golden pony 5 
I hope you will have a white pony S 
A healthy man 42 

I hope yon will have lots of oinnges and apples 3 
I hope you get pink rihhons in your h.iir 3 
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I'ABLL 5 {contiiiueii) 


Siimtaai 


Distribution of wishes by 



catcgoiy numbers 

Catcgoiy 


Category 

No 

F 

No F 

2 

li 


3 

li 


5 

2 


42 

5 m 


4 

9 



Niimbci of diifciLot categories 4 

Pticentagc of immature \Mslics 22% 
pLicciitagc of mature wishes SS% 
Niimboc of 1-wisli statements 9 

Number of 2-wish statements 0 


6—Bobbie 
11/15 To George H 
nnci Nancy 
12/9 to Jane 
1/13 to George W 
1/22 to Tommy 

1/28 to Richard K 
2/5 to John G 


6 slafeuicnts S leisJies 

I hope they ndc in an aiiplane some day II 
I hope she gets a ndc in an niipKine U 
I ho|)c YOU marry a good wife 31 
I hope von will be well enough to go out in the snow 
and piny 42, 11 
I hope yon get a new sweater 2 
I hope yon will be a healthy, wenJrhv man 42, 8 


Siiiiiiiiary 


Distribution 

of wishes by 




category numbers 




Category 


Category 




No 

F 

No 

F 



2 

1 

31 

Im 

Numbti of different (.ategoncs 

S 

8 

Im 

42 

2m 

Percentage of immature wishes 

13% 





Peiccntagc of matuie wishes 

S0% 

11 

3 

5 

8 

Nutnhei of 1-wish ataiements 

4 





Numher of 2-wi8h statements 

2 


7—Patricia 
2/5 To John G 
2/l8 to Jean 

3/3 to Bcrti am 

3/13 to Nancy 


4 siatements 8 

I hope von aic a healtliv, wealthy man 42, 8 
I hope when von glow np you will be a healthy, 

wenllhv gill 12, 8 

I hope you are a healthy, wenllhv man when j'on 
grow np 42, 8 

I hope YOU arc a healthy, wealthy woman 42, 8 


Suvtmary 

Disti Ibiitiun of wishes by 
catcgoiy numbers 
Cntegoiy Category 

No F No F 

8 4m Niimbci of different categories 2 

42 4m PerLCiitage of imniatuie wishes 0% 

— — Percentage of mature wishes lOOff) 

2 8 Niimbei of 1-wish statements 0 

Number of 2-«ish statements 4 
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S — I'lri/inta 
11/20 To Ruth j 
1/22 W Tommy 
2/5 to John G 
3/3 to Bertram 

3/11 W Nancy 
3/13 to Nancy. 


table 5 (c0Ktni«e<^) 


6 itatements ' 

I hope sht gets a doll 1 
I hope you get a cm when you grow up 4 
I hope you’ie the King when >ou grow up 27 
I hope you have a nice wife and have a baby when 
you grow up 31, 30 

I hope you get a baby when you grow up 30 
I hope you get a lide m an airplane 11 

SammaiV 


Distiibiition 

of wishes 

by 


category 

tuunbeia 


Category 


Cntegoiy 


No 

F 

No. 

F 

1 

li 

27 

1 

4 

1 

30 

2 

11 

1 

31 

lit 



0 

7 


Number of different categories 6 

Ptreentage of immnture wishes 14% 
Pcicentage of mature wishes 14% 

Number of 1-wish statements 5 

Numbei of 2-wiah statements 1 


P —Poriia 
11/20 To Ruth J 

12/9 to Jane 
12/17 to Joan 

1/22 to Tommy 


4 tlalemenu 6 mihts 

I hope she will be a healthy, wealthy woman when 
she glows up 42, S 
I hope she earns lots of money 7 
I hope Mic has lots of money and be very healthy. 
7, I 

1 hope you get a golden wntch 2 


Distribution of wishes by 
category mvmbcis 


Summaty 


Category 


Category 


No 

F 

No. F 


2 

1 

Number of different cntegorics 

4 

7 

2m 

Percentage of immatuie wishes 

17% 

8 

2m 

Percentage of matuie wishes 

82% 

42 

Im 

Numbei of l*wiah statements 

2 

4 

6 

Numbci of 2-W19U statements 

2 

10—Jean 


6 ilalemenls 6 avri/i 

es 


11/20 To Ruth J.; 
12/17 CO Joan 
1/13 to George W 
1/22 to Tommy 
1/28 to Richaid K.' 
3/13 to Nancy 


I hope she gets a nice golden ring 2 
I hope you have a nice gulden vratcli 2 
1 hope you gel a gulden watch 2 
I hope you will get some baby ducks for Easter 
I hope at Eastci you will have baby ducks S 
I hope you get chicks for Raster 5 


Sum maty 

Dlstrlhntlon of wishes by 



category 

numbers 


Category 


Catcgoiy 


Nn 

F 

No P 


2 

3 


Number of diffeient categories 

5 

3 


Percentage of immature wishes 

— 

— 


Percentage of mature wishes 

2 

6 


Number of 1-wish statements 


2 

100 % 

0 % 

6 
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TABLE 5 {continued') 

11—Jane 2 statemcuts 2 im/ies 

12/17 To Joan. I hope you will have a nice Christmas tree 1 

1/13 to George \V I hope you will tarn lots of money, 7 

Suwuiary 

Distribution of wishes by 
category numbeis 


Category 

Category 




No 

F No 

P 



1 

li 


Number of different categories 

2 

7 

Im 


Percentage of immnturc wishes 

so% 




Pciccntflgc of mature wishes 

so% 

2 

2 


Number of l-wish statcmeiUs 

2 

Wuhen 

UnknO’wn 

2 sUilemmIs 3 •wishes 



Peg^y Maty (the doll foi whom the house was built) 

U/S To George D I hope they will be strong and lic«Tlthy +2, 8 
and Nancy 

Belli (not identified by that name) 

U/20 To Ruth J I hope she goes on a train and sleeps overnight, 14 

Summary 

Number of 1-wish stntcmcntB 1 

Number of 2»wish statements 1 


educative process is that piacticc oi training sliould accompany 
biological growtli, guiding it toward desired development 

D, The Wishes Arranged by Pupils Making Them 

Table 5 gives all the wishes of each child arianged successively 
in chronological order The number of wish statements and the 
total number of wishes aie given beside each pupiPs name. At 
the left of each wish statement aie given the date and the name of 
the receiver of the wish, and at the light of eacli the category 
numbers under wliich each wish of the stiTtements was classified. 
Below the last statement of each child is a tabulation of his or her 
wishes according to the categoiy numbers. The number of immature 
and matme wishes is indicated in this tabulation by the letters x and 
m, and the peiccntages of each arc shown. Lastly the numbers of 
single, two, thiec, five, oi six wish statements are given. The 
aiiangemcnt on the chart is by sex, and within e.ich sex set, in the 
ordei of the total number of wishes made by each boy oi girl. 

There were 15 boys and 11 girls for whom wishes were recorded 
The numbers are haidly sufficient to warrant extended analysis, 
either as a total group or by sex, but because of interesting points 
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lABLE 6 

Number of Ciiildiun Making Givfn Nomhcrs or Statements and Wishes 



Statements 

frequency 

Wishes 

frequency 

31-34 


1 

31-32 


0 

29-30 


0 

27-28 


0 

2S-26 


0 

23-24 


0 

21-22 


2 

19-20 


0 

17-18 

1 

4 

lS-16 

0 

0 

13-14 

3 

1 

11-12 

4 

1 

9-10 

2 

3 

7- 8 

3 

6 

5- 6 

6 

4 

3- 4 

4 

1 

1- 2 

3 

3 

Total 

26 

26 


found a few tables arc presented Table 6 shows the distributions 
of the numbers of wish statements and of separate wishes made by 
the group as a whole The distributions show consideiable ranges 
for each grouping Three pupils, for example, made only one or 
two wishes that were recorded during the wliolc yeni, while one 
gave 18 statements and another made 33 difteicnt wishes, The 
frequencies hardly approach a normal distribution, but they indicate 
that children vary gieatlv in then cxpiessiveness of biithday wishes 
for one anotlier. 

Tabic 7 shows the distributions of pupils according to the plurality 
of wishes in their statements Eveiv pupil made at least one state¬ 
ment containing a single wish The number of these simply expressed 
wishes per pupil ranged fiom one made by one pupil to 18 made by 
anotliei child Theie weic 15 pupils who made double wishes, and 
these 15 langed from one pej pupil to six made by one child, Seven 
pupils made three wish statements, one giving as many as three. 
No statements contained four wishes onls', but two pupils each made 
one of live wishes and one made a statement containing six wishes 

Just what the significance of these diftciences mav be is perhaps 
a matter of opinion From the side of sentence stiucture simple, 
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TABLE 7 


DiSTRinuTiONs Accordincj 10 Numdtr or Wishes per Wish STATLMENr 



1 

Nninbcr of ^vishcs iii statements 

2 3 4 5 

6 

18 

1 




11 

2 






10 

0 






9 

2 






8 

2 






7 

1 






6 

3 

1 





5 

3 

1 





4 

4 

3 





3 

0 

3 

1 

ft 



2 

7 

2 

1 

0 



1 

1 

S 

5 

0 

2 

1 

0 

0 

11 

19 

26 

24 

25 

Total 

26 

26 

26 

26 

26 

26 


shoit, and clem sentences me usuallv considcicd prcfcrnble to lon^ 
involved ones In child development, however, length of sentence 
has been found to be quite closely related to matuiity in lanRun§e 
use Probably this Is true for the birthday wishes of these children 
Anotlier suggestion k that longer statements may be associated with 
love of verbosity, ego»regard, or the like 

The analyses of wishes below each child’s set makes possible a 
supcihcial compaiison of tlie inteiests of the childien The munber 
of categoiies coveicd by the 26 pupils vaiied fiom one to 14. Some 
childien repeated wishes again and again, othcis made many different 
wishes Foi example, Rohcit spcciali/cd on Fiie Island^ Jean made 
two wishes foi a golden watch, one foi a golden ring, and tliice foi 
baby ducks or chicks On the other hand John D scattered 21 wishes 
over 10 diffcient categoiics 

The studies of wishes of students and othei children groups have 
indicated that wishes foi 1, money, 8, toealth, 14, fiavel, 22, Voca¬ 
tion, 31, matnage, and 42, health and happiness, tend to be more 
mature wishes, and those for 1, toys, 2, clothes, etc,, 3, food, and 5, 
pets, immature wishes Table 8 gives a distiibution of the per¬ 
centages of these two groups of wishes by sexes. The luimbci of 
cases IS small, but the differences are quite marked, both between 
individuals and between sexes The bovs seem to have shown marked 
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TABLE S 

Distridutions of the Percentaops op Immature and Mature Wishes bt 

Sexts 



Girls 


Boys 


Total 

% 

Immature 

Mature 

Immature 

Matuic 

Immatiiic 

Mature 

100 

1 

1 


2 

1 

3 

90 







80 


1 


1 


2 

70 




4 


4 

60 




1 


1 

SO 

1 

5 


} 

\ 

8 

40 


1 




I 

30 







20 

2 


3 


5 


10 

4 

2 

1 

3 

5 

S 

0 

3 

1 

11 

1 

14 

2 

Total 

U 

U 

15 

15 

26 

26 

Medhiti 

18 

53 

7 

65 

9 

56 


maturity over the girls In their wishes. A similar tendency was 
found in a comparison of college men and women (4), the former 
seeming to show more mature wishes. 

Table 9 gives the comparison of the boys and girls according to 
the percentages of wishes by the sub-categories. It appcais from 
this table that the following iliffcrcnccs obtained for these children. 

(<t) The girls were mote interested m 

Jewelry 9% girls 2 8% boys 

Pets 5% girls 0 6% boys 

(i) The boys were more interested In 

Vocations 12 9% boys 4% girls 

Travel and diversions 8 9% boys 3% girls 

Tidy house 5 6% boys 1% girls 

Marriage 7.2% boys 3% girls 

The comparison of college men and women leferrcd to above showed 
n similai gieater interest by men m vocations and mairiage The 
same data, however, showed that more college women than men 
were interested in travel and diversions. 


E Summary and Conclusions 

Analyses of 285 birthday wishes made to one another by 26 
Grade I children are presented The following findings and tenta¬ 
tive conclusions are offered. 

1. Most of the wishes were single statements, excepting a numbei 
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TABLE 9 

Comparison or Wishfs or Boys and Giris According ro CAnooRiFS and in 

PrRctMrAcrs 



Catceones 

Percentage 

Boys 

s 

Girls 

1 

toys 

2 8 

3 

2 

clothes, jewelry 

2 8 

9 

3 

food 

6 

3 

4 

vehicles 

2 2 

2 

S 

jets 

6 

5 

6 

farms 

1 1 

0 

7 

money 

6 7 

4 

g 

wealth 

10 6 

13 

9 

tidy house, elc 

56 

1 

10 

tending 

6 

3 

n. 

sports 

62 

9 

12 

movies 

00 

2 

13 

vocation 



14 

travel 

89 

3 

IS 

occasions 

1 7 

1 

16 

parties 



17 

tasks, etc 



18 

specific education 



19. 

music 



20 

accomplishments 

3 9 

3 

21 

promotion 



22, 

vocation 

12 9 

4 

23 

be big 

6 

0 

2+ 

be bright 

6 

0 

25. 

moial improvement 

00 

1 

26, 

nice face 

6 

0 

27 

prestige 

S 6 

7 

28, 

adventure 

1 1 

1 

29 

supernatural power 



30 

have baby 

1 1 

2 

31 

marriage 

72 

3 

32 

be loved 

6 

0 

33 

pni ents never die 



34 

companionship 



35 

friends 



36. 

duties 



37. 

physical pnin 



38. 

imaginary conditions 



39 

benefits for relatives 



40, 

releases 



41 

general benefits for self 



42. 

health, h.ippincss 

15 6 

20 


Total 

100 2 

99 


of conveiitionnl wishes that the recipient "be healthy and wealthy” 
2. Coinpaied mth personal wishes reported in other studies, 
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these birthday wishes omitted nearly all ‘’altruistic” wishes, and 
showed considerably greater proportions of wishes for vocational 
career, activities and diversions, marriage, and prestige than other 
groups of children, and less interest in specific mateiuil possessions, 
and having a baby or sibling. 

3. Important factors entering into these diffeiences may be 
greater mental maturity and more favorable home backgiound of 
these Grade I children than of the other groups. 

4. Wishes made m March were more numerous and complex 
than wishes made in November, due m part, probably, to practice 
and maturation as well as to other factors. 

5. Great individual differences were found m the number, objec¬ 
tives, maturity and immaturity of the wishes of these children. 

6. Boys' wishes tended to be quite maikcdly moic mature and 
numerous than the girls’, especially as to vocations, travel, living 
quarters, and marriage 
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INTERCORRELATIONS AMONG LEARNING 
ABILITIES I 

Depniluinit of Psychology, University of IFiscoiistn 


Rich \rd Welt-ingion II USH \Ni) 


A. pRoni FMs 

Geneinlitv veisus ‘.pcLificity is one of die most iinportaiil pioblems 
111 psvchnlof'y at tlie picsent time We ask wlictlici intclleetiial 
tibilitv is Rcncial oi unique to the paiticuhii task bcinn .ittciuptcil, 
•whether a peisonaht}’ liait is gcncial oi applies to each situation 
separately, svlictliei an emotion is ncneial oi specihi,, aiul \ihcthci 
abilities aie geneial or specific Possibly nioic c\poiJmciital woik has 
been done in tlie field of intelligence than in tlic otiici pioblems 

In tins study we aic intcics-led in the iclationslups among learning 
abilities The wiitcr desued to tieat Icaiiung scoics in a u.iv similar 
to the tieatment of totals on sub-tests on intclliccnce examinations 
In intelligence we iiavc tbicc thcoiies 'riini intelligence is a geneial 
function, that abilicica lun in gioups, and tliat one’s abilities «are 
highly specific, Piesent opinions seems to be between the general 
and gioup factoi thconcs. 

Now, IS learning ability as gcneial as intellectual ability seems 
to be^ Ediic.itional psychologists seem to assume tliat it is 'I'hej 
speak of fast learneis and slow leaincis, without the qualification 
of mentioning wliat is learned rapidly or slowly 

n, pRuvious Studies 

The specific pioblcm of intcicoiiclatioii among Icatning .ibililics 
has been attacked by scvcial investigatois, tliicHy (in cliionological 
oidei) by Pyle, Ganctt, Anastasi, and Hall In addition <a dctei- 
inined leadci could uncover hundicds of coiiclations between two 
or tluee tests leportcd as incidental to then mam pioblems by rc- 
scaichcrs in all fields of leaining 

Hall has given the best summary and ciitical discussion of this 
whole problem. He picsents a list of thirteen “irrelevant factors 

"Received in the Eclitorial Office on September 30. 1938 
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which may raise oi lower intercoirelations between Icaining tasks,” 
which he feels account m part foi the consistently low coefficients 
found by all those who have worked on this pioblcin. Readeis inter¬ 
ested m this discussion are advised to read Hall’s oiiginal article, 
as we can mention hcie only one or two of the leading factois One 
of the most important is that in these investigations a nairow langc 
of talent has been tested. The IQ langc of college students is largely 
confined within, a 20-pomt limit, which means statistically that slight 
differences in special abilities and other incidental factors, and minor 
(lisciepancies within the expeiimental situation, will materially lower 
coiielations In many studies, also, due to piactical limitations of 
running each subject thiough a number of tests, icscarchers have 
tended to use too few subjects and to shorten the tests to such an 
extent that tliey have lost both reliability and validity. 

Studies by Garrett and Anastasi employed chiefly vciy shoit pencil 
and paper tests done in group situations Then median intercoiicla- 
tions were around -f- 20 The present writei felt at the outset that 
these techniques, winch arc faiily typical of woilc in this field, might 
be responsible foi the virtual lack of agiecmcnt among learning skills 
So it was decided to use longei tests, to test subjects individually, and 
to use more apparatus tests and tcwci pencil and pnpci tests 

C. I'nSTS AND TcCHNIQUrS 
1. Tests 

The tests which we finally decided to use are listed in Table 1 
The tests themselves weic chosen from a vast numbei of possible 
measures of leaining Those icqmnng complicated apparatus weie 
somewhat limited to the resources of oui own laboiatoiy 

The final list of tests was diawn up with several ciitena in 
mind' They should covei scvcial dtffeieiit fields of learning—inotoi, 
rote memoiy, ideational learning, there should not be too many 
of laigely similai chaiactei, and simllai functions should be tested 
m difterent ways, as by auditoiy and visual presentation 

Even aftei the tests had been selected, the oidci in which they 
sliould be given was a pioblcm of gicat impoitancc. The following 
points weie among the majoi consideiatioiis,^ 

*Tlie writer wishes to acknowledge many suggestions, verbal and by 
letter, on the part of Di John A McGcoch Also the members of the 
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TABLE I 

Ordi'r ot Tests Ustn 



Firs/ day 

Class 
of test 

Approtimate 

time 

1 

Study faces 

II* 

4 

2 

Spool packing 

I 

7 

3 

Memory for faces 

II 

5 

•f 

Rational learning 

III 

IS 

5 

Mirror drawing 

I 

13 44 min 


Second day 



6, 

Prose, auditory 

III* 

8 

7 

Cancellation 

I 

13 

8 

Marc learning 

II 

18 

9 

Pcrsian-English, visual 

n 

10 

10. 

Test memory for prose 

III 

6 55 min 


Tlitrd day 



U 

Prose, visual 

HI* 

8 

12 

Code transliteration 

11 

10 

13 

Pursuit rotor 

I 

5 

14 

Incidental memory for code 

II 

3 

15 

Card sorting 

I 

8 

16 

HindU'Enghsh, auditory 

II 

10 

17 

Test memory for prose 

III 

6 50 min 


*Thes(! tests were not measures in themselves, but memory was tested 
in a subsequent test. 

I, motor teats' 11, rote learning tests. III, ulcntion.'il tests 


1. We rotated among the various classes of tests. 

2. We attempted to eliminate or minimize positive and 
negative transfer. 

3. Retroactive inhibition on the memory tests was avoided 
by Interpolating maleiials of very different natures, such ns 
spool p.icking betiYccn learning faces and testing for memory 
of faces 

+ We separated those tests which rciiuiicd the maximum 
amounts of concentration, both within a session and into differ¬ 
ent days 

S. We used motor tests ns partial rests from the more 
strenuous intellectual activities 

6 The first day’s testing was made not too difficult, as 
all our subjects were naive and we attempted to avoid possible 
discouragement 

department seminar at the University of Wisconsin, directed by Professor 
VAC Ilenmon, and attended by all staff members and graduate students, 
gave me many suggestions in regard to tests and procedures 
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7 A regular ordci of testing was maintained The tests 
might have been mixed up, oi rotated This might have le- 
duced certain sj'itematic trends, such as fatigue or practice 
effects But the oidenng and timing of tests was so difficult 
that administiative difficulties would have aiiscii with .my othei 
than a standard ordei. Finally, it seemed to the vviiter that a 
constant aider would be best, as all subjects would be treated 
alike and the same fortes should theoretically have worked with 
all Icnmera 

I shall not attempt to justify the classification of oui tests into 
motor, lote, .iiid intellectual Such division meicly represents the 
best coinpiomise we could cftect to satisfy the various ciitena listed 
above, especially that of vaiylng the nature of successive tests, both 
within a day’s session and between one week and the next. 

2 Techniques 

Several different advanced students acted .is expciiincntcis, so caic- 
fully standardized proccduies were picpaicd and typcvviittcn The 
directoi of the piojcct personally instructed the expcriinenteis, demon¬ 
strated the tecliniques on them and on several tiial subjects, and 
occasionally checked to ensure identical tieatmcnt of all subjects 
Techniques were relatively simple, any way. 

We shall noAv biiefly describe the various tests 

(1) . Lea\mng names and face^ This was the hist sub-test from 
Moss’s test, of social intelligence Subjects were given foui minutes 
to associate a do.ien names and faces. 

(2) Spool packiuff This a part of R. H Seashoic’s motor 
skills unit. The subject picks up one spool with each hand, places 
them in a tiay A dozen spools fill one tiay, filling five tiays con¬ 
stitutes one trial Five tiials wcie done 

(3) . Memory for names and faces Twenty-five faces, including 
the original 12, are presented the subject, along with the 12 original 
names. He is to pan the proper names and faces 

(4) . Raltonal learning This is a mental maze test, in which 
the subject is read three digits, one of which repiescnts the coriect 
clioice He is told only "right” oi "wrong,” no second guess being 
given if lie selects one of the wrong alteinativcs. He continues until 
he has learned tlie coirect digit in all eight sets of three digits. 

(5) Mvror dravjing Five trials in this familiar star tracing 
test. 
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(6) . /ludhoiy piose The subject was ic.id a thousand word 
passage, adapted from the chapter on Austialui from Van Loon’s 
Geography. He was told that at the end of the lioui he would be 
given a brief examination on the nintciial. 

(7) Cancellation Five trials, cancelling all the i2’s in para¬ 
graphs of pied capital letters. 

(8) . Maze leammg. A 10-turn, nuiltiplc-T, laiscJ wire patli- 
way finger maze The subject continued until he satisfied the 
criterion of three successive enorless tiials 

(9) . Peisian-EnffUshj visual Eleven pans of wotds wcie clioscn 
for having four letters in both Peisian and English (the Persian 
being turned into the standaid Rom.ui alphabet), and wcic presented 
at two-second intervals on an electrically driven lotating diuni Aftci 
the third trial the English equivalents weic covcied, ancl the subject 
was prompted after a second and a half, if nccessaiy Trials con¬ 
tinued until three were achieved without anv prompting 

(10) Memoty foi prose passage A fivc-niinutc test, largely 
obiective, tested the memory of the subject foi the mateiial which 
had been read to him at the beginning of the hour in Test 6 

(11) Visual ptose A passage, similai in natuie to that used in 
Test 6, this one on India, was tend by the subject himself 

(12) . Code substitution Two-digit numbers, m random airange* 
ment, were to be substituted for capital letteis. Foitj substitutions 
constituted one trial, five tiialswcie done. 

(13) . Pursuit rotor. This test also came fiom Seashore’s motor 
skills unit The subject followed with a loosely hinged pointci a 
target about the size of a five-cenl piece placed near the edge of a 
phonograph tuintable. Contacts were automatically recoided by an 
electric counter The subject did five tiials of twenty revolutions 
each 

(14) Incidental memory for code. The subjects had done Test 
12 without any suspicion of being asked for memory, now they weie 
given a blank alphabet and asked to fill in as many of the numbci 
equivalents as possible. 

(15) Card sorting A deck of 40 caids, a standard deck minus 
the face cards, was to be sorted in the “one behind” method (see 5) 
Five trials were administered. 

(16) . Hindu-Eiiglish, auditory This test was paired with Test 
9, being auditory instead of visual. Eleven words wcie clioscn for 
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being of four letters both in Hindu and Knglish They were read 
aloud to the subject, at the rate of about one pair evciy two seconds, 
the same time which was allowed by the visual exposure apparatus. 
Aftei three trials the Hindu word only was pronounced, and if the 
subject did not give the English equivalent within n second and a 
half, he was piomptod. Three perfect trials were accepted as evh 
dence of learning 

(17). Visual piose Tnento/y. The examination on the prose read 
by the subject himscU was now given, the procedure being the same as 
for the parallel Test tO 

3 Subjects 

We used 100 subjects, taken during three different semcstcis from 
the writer's lecture couise m beginning psychology ^ The usual 
homogeneities and heterogeneities of any college population were 
present. No subject was taken from an advanced coutsc, and no 
subject was used who had bv any chance cvci been subjected to anv 
of these tests. 

Each subject was individually tested foi a total of tlucc hours, 
each houi pciiod separated from the othci by a week's lapse of time. 
This fitted in excellently wfth college schedules Subjects seemed 
well motivated and interested m the test battery This is nientioned 
here because m Pait III to be icpoitcd subsequently, whcic we used 
longer tests, boredom and loss of interest became a faccoi. In this 
first experiment, tests were shoit, of no gicat difficulty, and with 
rather quick shift fiom one type of activity to another At woist, 
subjects were inotivatcd to finish and leave as soon as possible 

D. Results 

The major results arc contained in the table of intcicorrelations 
presented herewith One may lefcr back to Table 1 for the names 
of tile tests winch space permits mention only by numbei in Table 2. 
Tests 1, 6, and II are necessaiily omitted fiom Table 2 since they 
did not have measures of then own, but had subsequent memoiv 
tests. The final row of correlations is between the learning or 
memory score and intelligence. 

One is immediately impressed by the fact that these correlations 
are in the main exceedingly low. Taking the usual entenon of 
demanding that a coefficient, to be significant, should be at least 

“The following advanced students lan manv of the subjects through these 
tests Natalie Weisberg, Robert Campbell, Edward Straty, Leo Herman 
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thiee times its probable eiroi, we sec that even with oui good sized 
group of one liundreci subjects there aie only eight figures wbicb 
attain the desired magnitude. The fiist conclusion, then, would be 
that various learning tests involve diftcrent abilities, and that inter 
relationships with each other and with general intelligence aie vir 
tually non-existent We give in Table 3 a distribution of the coeffi- 


TABLE 3 

DlSTRinUTION OF COEFFICirNTS OF CORRELATION 


Coric)»tion 

range 

Numbei of I's 

SO W 

S9 

1 

.40 to 

49 

1 

30 to 

39 

6 

20 to 

29 

26 

.10 trt 

19 

19 

00 to 

09 

23 

—10 to — 

•01 

14 

— 20 to — 

11 

1 


cients of correlation among the various measuics of learning, omitting 
those with intelligence 

This distribution coincides almost exactly with that quoted by 
Hall in summarizing the coefficients obtained by a number of 
investigators using a variety of tests and measures Tlie present 
writer might «'idmit that at the outset he felt that Icainuig abilities 
must truly be much more highly intcicorielated than tlie coefficients 
obtained by Gaiictt and Anastasi, m particulai, suggested This was 
the reason we went to considerable trouble to use laigely instru¬ 
mental tests, and to run 100 subjects individually thiough three 
hours of testing apiece It was oui opinion that such procedure 
might result in lugher correlations 

But the fact that the vaiioiis techniques and vaiious tests used by 
the present and previous mvcstigators produce results so laigely In 
agreement suggests that these tiends must be valid Then, as a 
general recommendation, wc would suggest that one should speak 
of learning abilities (in the pluial), not of .i leaimng ability as if iL 
were a general factor or a gencial ability equally applicable to every 
learning task. 

Is there any consistency about the appearance of high and low 
correlations? Let us obscivc first that the few sliglitly negative 
correlations can be considered inconclusive, just as can those which 
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arc slightly positive Those which fall within the lange of — 10 
to -j-.lO, and even up to 20 ,uc so near their PE's that the trends 
prove little This wider range coveis ncailv two-thirds of oui 
coefficients 

We have sub-divided the inteiLonelatioiis into thice gioups, com¬ 
posed of tests of somewhat simiiai demands These me given in 
Tables 4, 5, and 6 We find a slight tiend as one might expect the 

TABLE + 

Inthrcorrei VI ions among Motor Tisrs 

2 5 7 13 

S 04 

7 09 38 

13 U 27 12 

15 26 21 —04 22 


TABLE 5 

Intcrcorrelvtions among Roir Learning 'Iests 



3 

$ 

9 

12 

11 

8 

04 





9 

26 

32 




12 

OS 

— 05 

33 



14 

23 

20 

Id 

04 


Id 

25 

22 

53 

17 

20 


TABLE 6 

iNltRCORRELATlONS AMONG lOEATtONAJ TESTS 



4 

10 

10 

27 


17 

24 

25 


median among the motor tests is -|- 19, among lote Iccirning tests 
It is +20, and it uses to +25 with the thicc intcicorielations 
among ideational tests Since the figuics shown in Tables 4 and 
5 vary from slight negative to moderately high positives, theic docs 
not appear to be any group factor in evidence 

Looking foi the moment at some of the highest single coefficients, 
wc see that they occur when ratlici similar functions arc being 
tested The highest of any of the 91 coiiclations was that between 
learning Persian-English associates visually and learning Hindu- 
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English associates in an auditoiv mannci Cettainly these demand 
very simitar abilities The next highest conclatioii is between code 
substitution and caicl soiting» although these weie aibitianly listed 
<is involving diflercnt functions, they both involve a sciial eve-hand 
coordination. Yet, this rule docs not nlwavs hold, noi docs the 
generally assumed one that coiielations between complex functions 
are higher than between simple tests, as tlic coefficient of agreement 
between auditoiy and visual memory is onlv -j- 25 Theoietically, 
this should have been the highest on the list 

E. Discussion 

While m a scientific investigation one should preserve a rigid 
impartiality and accept his. findings as facts, at least under the con¬ 
ditions obseived, at the same time one cannot lielp being suipnsed 
at tlie low range of correlations among our various tests Wc 
realize that theic is no special reason for assuming that thcie should 
be a general Icaining ability, beyond its commonly being mentioned 
tacitly as if it wcic such. We also tend to assume that because 
learning is a fairly complex function it must be faiily well cor¬ 
related with general mtelligencc, winch again would suggest that 
It is a faiily unitary ability. Wc notice fioin the last row of coriela- 
tions m Table 2 that learning scores and intelligence aic viituallv 
unrelated 

We mentioned eailier in the paper that Hall had suggested 13 
factors which influence the magnitude of mtcrcoirelations among 
learning abilities. Most of these serve to lower these coefficients 
Let us re-cxamine Hall’s list m teims of the present investigation 
(a) Certainly langc of talent applies hcic. Wc used college 
students, hence nearly the same in age, of no wide variation in 
intelligence, with practically the same educational background, all 
in then first course in psychology, and finally we might suggest 
that their aims and outlooks on life are rather similar (i) Simi¬ 
larity in age and culture possibly serve to raise a coi relation, 
(e) Anothei attenuating factor which wc are foiced to admit is a 
slight unreliability of measurement Even with subjects doing three 
hours of woik, to manage 17 tests (lemanded shoitcning of many 
to possibly an undesirable degiee. (rf) The measure of learning 
we used was perforce the total scoics of the subjects in all trials, moic 
oi less on the assumption that all started with about an equal 
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skill, and the fastci Ic.irncis had bcttci scotes .is time went on, hence 
their totals should have been lowci in time oi prcatci in quantity 
than foi those wlio did not impiove so much This le.asoninK is more 
theoictical than practical howevci Actually, some subjects caiiglit 
on to the natuie of the test c.ulicr than othcis, and some wetc .lulctl 
by moie rapid eye or hand coordin.ition. which pcinuttcd better 
scoies due to native oi previously acqiiiicd skill, and not neccssarilv 
through learning The wiiter might append licic that the scoie 
to use in such an investigation ns this is vciy difficult to decide 
Relative gain sounds logical, but it is not applicable in some tests, 
sucii as the maze Also such a figinc favors the pcison with a poor 
initial score, as the pcison whose first trial luppens to he good is 
nearci to his ultimate limit and later mcicmcnts aic achieved only 
with extreme difficulty 

Soine of these potential shoitcoinings aic being studied in investi¬ 
gations, which will be rcpoitcd shoitly 

F. Summary 

1. One hundred college students were measured on 17 dificrcnt 
tests of learning and memory, m three sessions of an hour apiece, one 
week apart The tests were of motor, lotc, and ideational chaincter. 

2. Our puiposc was to sec if there is any gencial Icainmg ability, 
01 possibly groups of abilities, oi whethci we should properly speak 
of leainmg abilities as indicating that each peison bungs a^difterent 
amount of learning ability to bear on each cliftercnt type of task 

3 The mteiconelations were very low, only 8 of the 91 being 
-f-30 or greater Tlicy were mostly positive, however, the few 
negative ones wcie in the close neighboihood of zeio. 

4. Thcie lb some evidence that the correlations are somewhat 
highei between abilities of the same gcncial charactci, and especially 
when the functions aie not only in the same gioup, say motor, but 
when they involve laigcly similai tasks, such as serial reaction 

5 Coefficients .ue only veiy slightly lughci among the more 
complex functions than among simple inotoi oi lotc Icaining tasks 

6 Correlations with intelligence aic so we.ik as to be practically 
negligible. 

7. The whole trend of evidence is such as to suggest vciy 
strongly that we must speak of learning abilities (pluial) and not 
of learning ability (singular) as if it were a general ability Unless 
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theie IS. ,1 great deal of overlapping m the nature of the tasks inter¬ 
relationships are very low ’ 


References 


Atch oj Psychol 


ANASTyisr, A A group factor in immediate mcmoiy, 

1930, No 120 

~ 1932, No^H 2 '' ^*‘"*"'* "" of Psychol, 

^ memory and learning to eacli 

Imman leninitig Psychol 

HusnAND. R w, & Mius, W R On wrting packs of sixty cnrdg with 
form and color ns variables in two to six kinds, card sortine bv 

Pv,‘r w" u ^ "27, U, 46S-..82 ^ 

.y;=fo, 

^Tma.'.s-M "'“■or skills. J Geu P.ycM, 


Depaitmeni of Psychology 
Unhetsiiy of JVisconsUt 
Madison, Wisconsin 



The Jautnal of Geinlic Psycholoify, 1939. 66, 365-379 

A STUDY OF THE IJEHAVIOR RECORDS OF ADULTS 
WHO. WHEN THEY WERE IN SCHOOL. WERE 
JUDGED TO EE DULL IN MENTAL ABILITY' 

Dipatlmi nt of FAucahonal Psychology, Univusily of Nehinskti 


W xRRKN R Bat lfr 


A Introduciion 

Tlic iC'uUs ot a picvioubly conducted invcstiKaticn into tlic post- 
school caieeis of a gioup of mcntallv deficient individuals (2) 
ptovided, in t\iin, the motive foi the study licicin to be lepoitcil 
I’lic cailici investigation dealt piiiuaiily with the lecoid of 
social and economic adjustment of 200 mcntallv deficient subjects 
in compaiison willi a like luimhei of pcisons of avciage intelligence. 
The study indicated, among oihci things, that a intliei sizeable 
percentage of such liigli-giade moions can be wholly self-supporting 
(27 pei cent) and law-abiding (68 pci cent of tliose who, at the 
time of the investigation wcic not m institutions foi the feeble¬ 
minded, qualified vindei this lattci cntciion of adjustment) Adding 
the tact that appioMmatclv 57 pei cent of the subnoimals wcie 
partially sclf-suppoiting, m atidition to the 27 pci cent who were 
wholly self-suppoiting, and obseiving that fully half of those wlio 
had iccQids of law violation wcic not lepeateis in ciime (having 
avoided fuitliei tioublc with the law aftci a paiole by the juvenile 
court, foi instance), suggested the possible advisability of conducting 
a follow-up investigation of the post-school caiccis of a group of 
individuals whose level of mental ability would be located between 
that of tlic subnoiiTials of the eailiei study and the level called 
"aveiage” oi "noimal” intelligence These aic the individuals gen 
eially lefciied to at. "dull” in mental ability 

The piesi’iit lepoil deals with but one aspect of the careers of 
tlic pcisons who ucic made the subjects of this study, namelj’, the 
incidence ot delinquency and ciime found in then life histones In 
Its cntiicty tlie investigation is intended to fuinish a detailed lecord 
of the social and economic adaptation of this "dull” population, a 

“Recened in the Editorial Oflicc on Octobci 7, 1938 
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rccoul winch nia 3 ’ be compaied, point foi point, wuh the lesuhs of 
the c.ulicr stud^’ of raaikcdly deficient^ and of noiin.il subjects 

Fiom an e^<^lninatlon of the litciatuic dealing witl] the relation¬ 
ship of intelligence, oi deficiency of intelUgencc, and delinquency, 
it is evident that leiativcly few studies have been directed specifi- 
callj' to the adjustment of the dull subject. Much has bein ■wiitten 
about the feebleminded, and undei vciy general icfcicnccs to tlic 
"mcntall.v dehcicnt*’ one is guided to infcicnces concerning those 
persons u ho aic neithei feebleminded nor of dvetage intelligence 
Anollici piedominant cliai.ictciistic of the hteiatuie (important from 
the standpoint of the present study) is that, with veiy few exceptions, 
the rcpoits have dealt with institutional populations. This is espe¬ 
cially tine of the few invcsiigations that have centered .ittention 
upon the dull and the boulcilme classifications Tliat a huge pait 
of the liteiatiue has ovciemphasized the lolc of feeblemindedness in 
deliniiuency lias been the coiucntion of a niimbei of uiiteis on 
the pioblcms of juvenile <ind adult offenders. Tlie present viewpoint 
owes much to the studies of Muichison (U), Buit (3), and Healy 
and IBionnei (8). 

Rcpiescntativc of statements made regarding the presence of the 
bclow-noiinal subject in institutional populations is the following 
comment by Shakow and Millard who reported a study of 150 white 
male adult delinquents examined at the Woiccstci Co\mt\ (Massa¬ 
chusetts) Jail by members of the psychological staff of the Woicestei 
State Hospital They wiitc 

Althoiigli the giotip does not difFei sigiudcnntly fioin an 
Aimy giaiii) (iivcn tlic 5tnnfoi<l-Binet iii mean mental age, it 
lias a gicalcr incidence of subjects at the dull jiUcIlectiial levels 
The incidence of feeblemindedness by the ciiteiloii of an IQ 
of 70 IS not difTcicnt (15, p 45I-) 

Then summary of the percentages representing the various intellec¬ 
tual lc\cls shows a predominance of the boidciline type. Otheis 

'The terms ‘'m.iiKedly deficient” and 'deliuitcly deheicnt” me used 
thioiiglioiiC tills discussion to lefei to those persons wIiosl mental develop¬ 
ment IS so let.iidcd tvs not to tcaeh above a mental age of ten or olcvcn 
years on a hftcen-yeai basis Poi the puiposcs of tins study 70 IQ is 
arbitianly taken as tht upper limit of the langc occupied by this gioup 
On the same b.isis (as will be fuither explained in anotlici section) the 
'‘dull” subjects rcfeiicd to in the picsent investigation rated intelligence 
(inoticivts from 75 to 85 
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^\lio have shown a piopoitionatcly heavy lepicsentation of tile Kioup 
below noimnl and above feebleminded aic Lane and Witty (10) 
whose tabulations of the iiumbcis of cases tailing within scveial 
mental ability categories shows 45.7 per cent bctuccn IQ 70 and 
IQ 89 as against 10 pci cent below 70 IQ and 40 3 pci cent fiom 
90 to 110 IQ 'rhese findings weie reported foi 700 delinquents 
in tlie St CJi.iiles (lIJmois) ScJiool foe Bojs A biief leport by 
Rogcis and Austin (14) foi 3,584 cases appealing befoie tbe Toionto 
Juvenile Couit indicates the same gcncial conclusion They add 
tins final icmaik, “'J'he peak [of the cuivc of disliilnition of IQ's] 
coming at this level of ability may imply a failuie foi tins type 
(dull noimal) of child to adjust satisfactouly to our public school 
system.” Fiank (6) in an investigation of mental level as a factor 
in the ciiminal tendencies of 401 individuals admitted to the New 
Jcisey Rcfoimatoiv at Rahwav, found tlie "boideiline” cases to 
constitute 10 1 pci cent of tlic popul.uion and the '‘infciioi” gioup 
38 9 pci cent as tompaicd with 37 7 per cent foi tlic ‘‘avciage” 
mental abilities Stembacli (16, p 696), in a study of juvenile delin¬ 
quents seen at the Noifolk (Viiginia) Juvenile Comt found evidence 
that, "thcic me in the gioup as many normallv intcllgicnt as thcie 
arc feeble-minded deliiMiucius,” and “a laigcr numbci of offenders 
IS found in the boideilmc gioup than is found in any othei gioup.” 
Fuither evidence of the picdoniinance of the dull individual in 
delinquent populations is supplied in a recent study leported by 
Jameson (9) the investigation having to do with psychological 
factois iclated to the dcluiqucncy of giils m state institutions, 
That the just-bclow-noimal level of intelligence makes moie 
than Its pioportionatc contiibution to icformatory and penal institu¬ 
tion populations, when compared with the much iaigcr "noimal” 
section of the cuive of distiilnition is appaicntlv the judgment of 
the majorilv of wuteis. It is not so evident, howevoi, that the 
dull gioup picdominatcs ovei the definitely deficient (the so-called 
"feebleminded”) in tcims of lelativc rcpicscntation of the icbpcc- 
tive "sections” of the ciiivc of distiibution of intelligence As is 
clcaily biought out m seveial levicws of the literatiue the earlier 
studies seemed to suppoit the conclusion that feeblemindedness, per se, 
played a majoi pait in delinquency, and that the feebleminded 
made, by all odds, the hugest contiibution to the rccoids of delin¬ 
quency and ciimmaliti It is unnecessary here to rcappiaise the 
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eaihei hteiature, toi adequate discussions ate to be found in scvcial 
good icports, among the best being Zeleiiv (18), Sutlieiland (17, 
pp. 357-375), Reckless and Smith (13, pp 81-116) and Lane and 
Witty (10). 

Thcie aie studies ot relatiYcly leccnt date which, like the eailicr 
literature, claim a piopoitionately gieatei repicscntntion of the 
feebleminded among penal and coiicctional institution gioups This 
seems to be the conclusion of Eiiclcson (5), who took the matciial 
for his study fiom the case historj files of the psychiatiic Field 
Seivice of the Wisconsin Board of Contiol; recouls of 1,690 cases 
of adult, white ciiminals He found tliat the lelationsinp between 
deficiency of intelligence and criminality became moic matked as 
the distance down fiom normal intelligence became greater (5, 
p. 621), This view appears also to be held by Ghicclc and Glucck 
(7, p 101) m a comparison made between juvenile delinquents and 
Massachusetts school childien, whcic 13 1 per cent of the juvenile 
delinquents fell below 70 IQ as compmed with 1 5 pci cent of the 
school cluldicn, 17 I pei cent of the dcluiMuciUs and 5.5 pci cent 
of school cluldicn weic in the "boidciline” zone, 28 2 pei cent of 
delinquents <md 14 pci cent of school cluldicn wcic classified as cliiU, 
wliile 41 6 pci cent of the delinquents and 79 pei cent of tlie school 
cluldicn rated “noimal” or above Doll’s sumuiaiv of studies made 
in New Jcisey state coircctional institutions (4) gives suppoit to 
the aigunient that, at least among voungci delinquents, the i.ites of 
feebleminde(lnc.s!> lun quite out of jnopoition to the piescnce of teeble 
nundedness in the gcncial popvilation 

Findings winch indicate thni in the lecords of delinquency, per¬ 
sons of defiiiitelv deficient intelligence icpicscnt then mental level 
in pioportionately sinallei numheis than ivill be found among the 
dull and the boidcilmc gioups aie difficult to locate, and where 
definite statements arc made they leave one with the feeling tliat 
111 no otliei compaiison are the hazards of ambiguous teims moie 
pionounced (iho'-e who aic "boiderline” in one icport are ‘'feeble¬ 
minded” in anothei) Pcihaps the piesent study can thiow some 
light upon tlie specific question heie laised as to the possibility that 
the feebleminded may be less icpiescntcd in ceitam foims of delin¬ 
quency not only on a numeiical basis but in tcims of the propoitions 
of such persons to be found in the geneial nopulation 
At this point the writei wishes to iccoid Ins belief that the 
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question r.xised nho'-c rcKaiding the behavioi oi tlxe dull inihvidu.il 
in compniisoii xvitli pcisons of Rieatci ai Icssci intcUigciiLc is not 
simplv .an .icadcimc question Tlieie .ire matteis of some pi.ictical 
impoitance winch lel.itc to the tiutli about the .'i<ljiistmeiit of 
individuals whose mcnt.ilitv is on the just-hclow-noi mal level 
What if it IS shoxvn th.it a icl.itivcly poorer .idjustment is made by 
such peisons than bv the individuals of .ivctaRC intclliRcncc^ And, 
what ate we to say if it should he clc.ii that the dull pcison does 
not make a hettei adjustment tli.m tliose who arc his mental 
infeiiois, the so-called hiRh-Rradc moions^ Theie me wntcis who 
aic not convinced th.it the evidence to he found in the litciatmc 
points unequivocably to tlic fact of bcttei adjustment by the dull 
person tlian by hiRh grade moions. (The gi.ulual shift of esti¬ 
mates of median intelligence foi inmate populations fiom in.ukcdly 
low in the earliei litci.iture, to just-hclow-noitnal, in much of the 
recent litciaturc, would add to this impicssion ) 

If theie IS not cicaily a hcttei adjustment on the pait of the dull 
group (as compared with the mcntallv deficient), does that imiicato 
that we aie failing in our piograms of education to piovide as 
carefully for their individual needs as for peisons of avciage and 
for those of maikedly deficient intelligence? In this connection a 
statement by Di Hany J Baker, Dircctoi of the Psychological 
Clinic of the Detroit Schools is pcitmcnt It touches not only upon 
the lelation of the instiuctional program to the needs of the dull 
pupil, but also adds fmther testimony in suppoit of the belief that 
beliavioi cases aic leciuitcd in iclativcly laigcr numbeis fiom this 
particular mental level He says. 

Studies of the menial abilities of children with behavior prob¬ 
lems show n very great preiionderaiice of c.tscs clustering 
around the lower 80’s in intelligence quotients There is a 
small percentage of children definitely feebtemmded at one 
extienie of this disliibiition and a suitable mimhci of average 
.and a few biiglit children classified as bcliaxiur prublems 
This distribution is very similar to that obtained in other 
school systems such as Chicago in which the average intelli¬ 
gence quotient of children srith behavior pioblcms is also 
about 82 It IS believed that these dull children are bnglu 
enough to show some initiative and to create certain dis¬ 
turbances in school .ind society but they arc not sufhciently 
intelligent to forsee the lesults and consequences of their aiili- 
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social nctions Fiom ihc standpoint of education it is veiy 
important that adjustmenia be made in the ivav of modified 
curricula and material suited to their needs, so that these 
children do not become dissatsified or discouraged by then 
education (I, p 169). 

Anotliei st.itcmeiit with n similfti point of view is made by Plos- 
cowe wlien he remarks 

To some extent the fact that the dull-nonnal, backward 
children present more bchavioi pioblems is nttiibntcd to the 
fact that no special provision is made for them within the 
school system The fmUngs of the cleaily defective arc 
recognized biit the backward children are expected to meet 
the exigencies of a school system which is unHuited to them 
(12, p 47). 

Through u\-«t.hooI tt.unmg and po«it*school guidance, schools will, 
presutnnhly, bn m a position to make needed correetjons as more 
facts are available conceining the latet-life adjustments of persons 
who, in school, exhibited dull and boideiline levels of ability To 
the not-verydaige body of infoimatton dealing with such cases, the 
fiiulings of the piesent study aic added 

R, The Plan and Procfuurl Employed in the Present Study 

It IS with respect to pioccduie tliat the study hcie piesented differs 
most from othcis peitaming to the adiustmcnt of persons of below- 
average intelligence As stated briefly in the foiegoing discussion, 
the plan called foi a follow-up of the ciuccrs of subjects who, when 
they weic cniollcd in the classes of the Lincoln, Nebraska, public 
schools, gave evidence of possessing Icss-thaii-aveiage but not a feeble¬ 
minded grade of intelligence Only such persons weie chosen .is 
seemed reasonably ceitain of belonging m this category and only 
those peisons who had, at the time the studj' was initiated, i cached 
their twenty-first biithday 

The difficulties involved in selecting subjects who could quite 
ceitauilv qualify in such a classification were many, Foi one thing 
the results of group tests of menial ability had to be prefcircd ovci 
results from individual tests. Only a small percentage of the dull 
pupils of tlie schools had cvci been examined with individual tests 
and in many such instances the refeiences for Individual examination 
followed fiom the fact of already established problem behavioi. 

Recognition of the unieliabilities of group test results led tn adop- 
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tion of sevcifil piecavitiom, among them being {/;) tlic ii'C of ^ulI) 
name'! only as showed close agreement between the latings on two 
01 moic gioup tests,“ (i) the use of no name whcic riiting'. fell 
below an intelligence quotient of 75 oi went above an intelligence 
quotient^ of 85, (c) the elimination of all eases whcic thcie was 
any question that language handicaps influenced tlic test ie>.ults and 
(d) the dropping of cases avhcrc biithdatcs were in question 1 he 
lesults of three gioup tests weic accepted The Teiman Gioiip Tal 
of MenUd Ability, Fotms A and li, the Otis Giouf) hilelltgence 
Tests, Fotm ,J, and the Kational Iiitclhgciu c Tests Unilci the tciius 
of this mcthcul of selection thcic weu 107 iiuhvtdii.ils who qu.ililu’d 
as belonging to the “dull” classification, 161 of these being males and 
146 females. 

In oidci to piovidc a basis of coiupaiisoii upon whn.li the beliavioi 
of the dull subjects might be cvalu.ited, thcie was paiiecl with eacii 
one a person of noimal intelligence {IQ between 100 .iiul 120)^ 
whose nationality and se\ weic the same and whose cliioiiulugieal 
age did not differ more than 12 months fioin th.it of the dull subject. 
Table 1 piesents a suminaiv of the equivalence and the difteicnccs of 
these two gioups 

TAULE 1 

liir MLAN A(jL 3 AMI> iNrCCLlGLHCC QUOIirNJS UI Dui L AMI) CoMrKUC 

SuBj rcTS“ 



Dull subjects 

Contiul 

bubjccts 

Age niul iiitelliiscnrc qiiotienls 

Male 

Female 

Male 

Fenule 

Menu age in months 

317<;4 

318 64 

319 56 

31844 

SD's of the age in months 

31 

31 40 

33 16 

31 32 

Mean intelligence quotients 

79 5 f 

80.82 

107 84 

105 92 

SD'i of intelligence qiiotieiils 

3 04 

2 8+ 

t 92 

4 82 

'’Tlic ages of the subjects .ire 

heic computed to May 

1, 1938 



“Wtieic rc'iulls uf scvciiil gioup tests wcic iccorded thcie must have been 
no mnikcd dis.igiccinciit on the part of nny one test—otherwise the ease 
was oinitltil. 5)01110 cases wcic included with a record of hut one test 
where other subsC.intiating cvuleiiee was available. 

’While the range fiom 75 to 85 1^) is quite nibitinrv it does hive the 
v.iliic of helping to eliminate cases which, due to the v.igaiics of testing 
piogiams, might more coiietlly have been classified m the so-called "iiormnl'* 
group, above 90 IQ, or, at the othci extreme, in the dcfinitclv dcheiciu 
cntcgoiy, below 70 IQ The iceords of more than 20,000 formei pupils of 
the Lincoln sthnols weie examined among which were appioxiniatcly 1,000 
whose mental tests placed them m the range hcic inclicotcd Scarcely a 
thiMl of these 1,000 names suivned the fuithcr iiiocs.ss of selection for 
the study 

*ihis pailiculji langc was cIioslii liecaiise it hid been used m llic eailier 
stiulv (2) and einplovmg it in this iiixcstigation insures a beUei coinparison 
between Oil two studies 
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When the names of the t\Yo lists of subjects wcic aiianped as 
stated above, then lecords avcic clcaicd with the Lincoln Child 
Welfaie Buiean and with the Socwl Scivice Exchange ot the Lincoln 
Council of Social Agencies With these piclinuiLuj^ steps taken, tlie 
cases weic followed thiough the lecoids of inoic tlian a dozen 
agencies and institutions m oidei to satisfj' the question of tlie number 
of persons who liad at some time been chaiged with dclinqucncv. 
Subjects weie either seen in person oi intcivicws weie arranged 
with close acquaintances oi relatives by wav of gaming clues to 
misconduct not iccoided by couits and othei agencies. (The intci- 
viewing of subjects constituted an unpoitant phase of the moic ex¬ 
tended study of which this is one pait.) The following sections will 
pieseiu the iCsSults of the investigation thus conducted 

C Tin: Incidence of Delinquency and Criminm^iiy in tiif 
Records or Dull Individuals 

I3y assuming that the conduct lecoids of the gioiip called "control 
subjects'* repicscnt the adjustment one might expect of pci sons of 
normal intclUgcncc it is possible, tUvough a pioccbs of comparison, to 
get some idea of the success oi failiiie of the 307 dull subjects of 
this study. Furthermore, by compaung the lecoids of tlie dull 


TABLE 2 

The Conduct records of Mcntaily Duu and or Control Sunjrcns 










Conti ol subjects 




Dull subjects 






Both 


Male 

Female 

Doth vexes 

Male 

Female 

sexes 


(161). 

(146)_ 

(307) 

(161) 

(116) 

(307) 


iV 

7o 

A' 

% 

N 


A' 

% 

A' % 

iV 

% 

Juvenile couit 

21 

13 O-J 

8 

5 48 

29 

9 45 

5 

3 11 

4 2 74 

9 

2 93 

Police couit 
Cicv and 

36 

22 36 

5 

3+2 

41 

13 35 

11 

6 84 

2 1 37 

13 

4 24 

county jail 
Industrial 

IS 

11 18 

2 

1 37 

20 

6 52 

4 

2 48 


4 

I 28 

school 

Commitment 

6 

3 73 

3 

2 05 

9 

2 93 

1 

62 

1 68 

2 

6+ 

Rcfoimatory 












{medium se¬ 
curity for 












adults) com- 












initincnt 

Penitentiary 

5 

3 11 

2 

1 37 

7 

2 28 

0 


0 

0 


commitment 

1 

,62 

0 


1 

32 

0 


0 

0 
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subjects with tlie lesults of the caihci study of iiulivi(hi,ils of 
maikcdlv deficient intelliKcnce (2) .inothci method of cviilu.ition can 
be applied Table 2 fuinishcs some facts iclati\e to the fiequencies 
tvith which the dull subjects and the subjects of iioimal inLelli^cnLe 
liave contiibiitcd to dchiiqucncv Table 3, rcpioiluLcd from tlie 

TABLE 3 

Thf Conduci Rlcoros <h Minimis Diiiciini wn t'ns'iitoi tojiijFcrs 

1935 Siuuv^ 


btibnuimal subjects Cciiiliol subjcits 

Hodi 



M 

■lie 

Ft male 

Kolb 

'CXCS 

Male 

Pcin ak 



(126) 

(80) 

(2 

16) 

(126) 

(80) 

( 

2(16) 


N 


N 

% 

N 

% 

N 


N 

7' 

A' 

Vo 

Jin oiule coiut 

32 

26 U2 

17 

23 28 

19 

25 IKI 

6 

4St 

2 

2 56 

S 

3 96 

Police roiut 
Cus aiul 

31 

25 21 

4 

5 48 

25 

17 86 

12 

9 67 

1 

1 23 

13 

6+3 

county jail 
Refoiinaton 

17 

13 82 

1 

1 37 

18 

9 18 

3 

2 42 

0 


3 

143 

cominitmcnt 

11 

X 72 

5 

6 85 

16 

S 16 

1 

81 

2 

2 56 

3 

143 

Penitentiary 

2 

1 63 

1 

1 37 

3 

I 53 

0 


0 


0 


’'Rcfcienee 

'i7\^ 

213, 

'1 able 

12 










eailier monogiaph icpoit, supplies essentially tlse same ttpe of in- 
foimation foi the subjects of definitely low intelligence (below 70 
IQ) III leading the two tables it will be ncccssniv to keep m mind 
two lespects in u'hicli they aie not diicctlv compaiablc In the fiist 
place the subjects of the cailiei study (Table 3) weie, on tlic avciage, 
appioximatcly one vcai oldci tb.in those of the picsent studj' (Table 
2) , also, then lecoids wcic examined ovei a pcnoil ciulinR i\'Iay 1, 
1935, as compaied with the iciimnal date of iN'I.iv 1. 1918, lieic 
employed The otlici paiticulai in which the tables ,uc not cx.ictlv 
conipai.ible la the manncj in sshich "icfounatoiy” <nnmiitments have 
been classified Rcfoimatoiy commitment in Table 2 lefci;, to the 
population of one specific institution—a place of mtciium secuiity 
loi male oftendets between the ages of 16 and 30 veais In Table 3 
this type of inmate was included undci the lefeienee to '‘Peniten¬ 
tiary” Table 2 specifics "Indiistiial school commitment” foi juvenile 
delinquents wlio compiised the “Rcfonnatoiy" gioup of tlie earlici 
study (Table 3) 

The seveial classifications in Table 2 involve a eeitain amount of 
duplication Of the 36 males with police couit iccords 15 aie 
meluded among the juvenile eouit eases Nine of the men given 



374 


JOURNAL or GENETIC PSYCHOLOGY 


jail sentences had, when youngei, been biought befoic the juvenile 
couit Thiee of the five lefounatoiv cases had, cailici, appealed 
on the lecords of the juvenile court A similar lecord appears for 
the one person committed to the pcnltentiaiy and to all of the six 
males listed with the industrial school. In the iccoul ot the females, 
It was found that two of the five appearing on tlie police rccoids had, 
earliei, been befoie the juvenile couit; the thicc committed to the 
'hndustiial school'' {Girls’ Tiaining School) had, similailv, been 
before the juvenile couit as well as liad the two sentenced to the 
women's lefoimatoiy. 

Among the contiol subjects, there aie five of those with police 
couit lecoids whose names aie also listed with the juvenile couit 
Tins, applies, as well, to tlie thicc males committed to jail and to 
the one lefoimatoiy case Hoth women (contioK) with rcfoimatoiv 
rccoids and tlie one woman listed with the police coint wcic, carlici, 
juvenile couit cases 

Examination of the juvenile couit rccoids of the thicc classifica¬ 
tions of subjects, mentally deficient, dull, and noiin.il, icvcals some 
lathei significant diffeicnccs. Wheicas fiom thiee to four pci cent 
of individuals of “noimal intelligence” wcic listed with the juvenile 
couit ns delinquents, there were 9.45 pci cent and 25 per cent, le- 
spectively, of the dull and of the definitely deficient subjects. The 
degiee of statistical icluibiUtv picsent in these difteiencet. is indicated 
iti Tables 4-5 


I'ABLie + 

The Difffrincks in Joveviie Court Cases Among Dole and Normai 

SUW ECT5 






D 

Subjects consideied 

N 

% 

D,ff 


Dull siibjcLts 

29 

9 4S 

6 52 

3 31 

Noinial subjects 

9 

2 93 




TABLE 5 

The DiFrrRFNCLs in thf Juveniit Court Records oi Dui-i and of Deficient 

SuDjBcrs 






D 

Siibjccls consulcicd 

N 




Dull subjects 

29 

9.45 

15 55 

4 53 

Definitely deficient subjects 

49 

25 00 
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Anothei chaiactciistic of the delinquency among the scvcial gioiips 
of subjects is the defimte reduction in diffciencc between subjects 
of the two below-noimal classilications when males only arc con¬ 
sidered This circumstance is brought out in a compaiison of the 
ciitic.il ratios expiesscd m Tables 5 and 6 

TAUIE 6 

The DiriERENCEs in Juveniip Court UrcoRm or Dun and or DptivirEiY 

Di 1 icii-NT Mai rs 


D 


Subjects corisuleicd 

N 

% 

Diff 

<^dCff 

Dull males 

21 

13 04- 

12 98 

2 75 

Definitely deficiunt males 

32 

26 02 




As children the subjects who aie designated “dull” appeal to have 
occupied a middle giound between the othci two gionps witli icgaid 
to lecoids of delinquency But the percentages incicasc for the dull 
subjects when then adult rccoids arc examined. Police couit files 
have 13 35 per cent of the dull subjects listed as compaicd witli 
4.24 pel cent of tlie normals and 17 86 per cent of the ‘'siibnotmals ” 
Foi the males of the two bclow-normal gioups the diftcrences arc 
statistically insignificant, as indicated in Table 7 A similar situation 
obtains with lespect to jail sentences foi the males (sec Table 8), 

TABLE 7 

The Diifercncls in Pouch Court Records oi thl Males of Tno Briow- 

NoRMAi. Groups 

_D _ 

Subjects considered iV % Diff ‘'diff 

Dull males 36 2236 2 85 56 

Definitely deficient males 31 25 21 


TABLE 8 

DirrmuNCFs in Records or Jail Sentlncf roR Two Groups of Bciow- 
NoRMAL Males 

Subjects considered A'’ % Diff 


Dull mates 18 

Definitely deficient males 17 


2 64- 


66 


11 18 
13 82 
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and also foi tlie police court and jciil rccoids of female subjects 
Tables expressing these diiteienccs aie not hcic given fm the female 
subjects since the differences aic cleailv not greatei than for the 
males and the iiumbcis {whcic the females are conceinccl) aie so 
small 

Contiasting the figuics foi “liidustiial sclioo! commitment” m 
Table 2 with ‘'Refomiatoiy commitment” in Table 3 indicates a 
(Icfiiiitcly highei late of delinquency foi the lowei-giade, male mtclli- 
gences Table 9 shows the significance ot tins diftciencc 

'J'ABLE 9 

Tut DlIFkRENCI IN INDUSIRIAI SCHOOL COMMl IMCNT TOR 1IIL MAI I S OF I'U’O 
]iriovv*NoRM\i Groups 


Subjects cvinsulensd 

N 


!hff 

D 

^<UII 

Dull ninlc^ 

6 

3 7J 

5 19 

1 82 

Defimtclv deficient males 

11 

8 92 




Heie again the iclative ficqucncics of dclinquenu\ seem to vniy 
with mctcasing age as the i-ncdiurn sccuiitv and maximum secuutv 
commitments foi adults aic ex.imincd Adding the percentages of 
'‘Rcfoimatory” commiiments and “Penitentiarv” commitments m 
Table 2 shows 2.60 pei cent of the dull population institutioiializecl 
as compaied with 1 53 pei cent of the moions of the 1935 study, 
and a gieatci difteience appeals when the males of the two gioups 
aie consideicd • 3 73 pei cent and 1 63 pci cent lespcciivelv While 
the small numbcis involved in the lattci two comparisons do not 
supiiDit statistical icliability of the difteienccs, it does seem woithy 
of note that the dull subjects «so consistently incieasc m lelntive per¬ 
centages of delinquency as then ages mciease 

D. SuMM \RY AND CONCLUSIONS 

This lepoit has dealt with the conduct tccoids of 307 dull indi¬ 
viduals whose caieers have been tiaccd over a peiiod dating from 
the fiist nppeaiance of then names on tlic iccoul of the Lincoln 
Public Schools to May 1, 1938 Compaiable data wcie secured 
for an equal numbci of individuals of noimal intelligence Fin ther 
compaiisons were made tvith 206 subiects of definitely Inwei men¬ 
tality whose caieers wcie tiaced in an catlici study 

In the last section above there was piescnted evidence to indicate 
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that 111 some lespects the conduct iccuid of dull peisons is not betttr 
than that of individuals of deriiiitclv deficient mtcllipenLe and that 
in virtually cveiy lespcct their adjustment lias been mfciioi to that 
of peisons of noimal inlclhccnce Some of the puncipal (iiulmjis ma\ 
be siiinm.uizcd as follows* 

1 Tlieie js a maiked tendency to inoic deliiHiueiiLV' both amon^ 
the males and females of the did! gioup when LOinp.iied witli the 
normals, the clifteience being much gii.itcr uhen the iclokIs of 
males only aie comp.iied 

2 A LOinp.uison ol the iccoids of 206 definitely doliLicnt mdi- 
vidiials (below 70 IQ) with those of the dull gioiip shows that 
fhiougli the 'teen-age pciiod those of lowei mental ability w'cic in 
lelalivcly gieatci inimbcis hiought bcfoie the juvenile conit, as well 
as institutionnliycd Nevcitheless, the diftcicnccs tend to disappear 
as the suhiects’ ages incica'-e, foi the police couU ictoicls Joi adult 
offenders, the jail sentences imposed, .ind the commitments to penal 
institutions foi adults show quite siinilai percentages, fen the two 
gioups 

3 While the dedinqucnev latcs foi the bovs ,inil gills of ihe 
"noimal" population wcic viitii.illy equal, tlicie uas a maiked diftei- 
enco of latcs foi boys and gills of the dull gioiip, the gnls’ latc 
confoiming quite closely to that of the noimal population with th.it 
of the boys beaiing moic lesemblancc to the lecoid of the definitely 
deficient population The latct. wcie much the same foi the two 
sexes of the lowest intelligence giouping. Just w'hy tliere should be 
such disparity between the two sexes of the dull population is not 
apparent fioni dau now' available, but that society does a bcttei job 
of kcejniig guls ot the dullci type out of diflicultics wnth the juvenile 
couit th.m It does W'ith boys is quite evident 

A fact which may be of some impoitance in connection with con¬ 
clusions winch the study suggests is that wlicicvci the peiccntagcs of 
delinquency foi the tlull gioup appioxmiatc those of the lowci mtclli- 
gence population a much laiget total of delinquency is being ex¬ 
pressed, foi the foimci gioup wms so chosen as to rcpicscnt a section 
of the whole population some 10 to 15 jiei cent laigei than that 
repiesentcd by the definitely deficient. Hence the gioatei significance 
which should attach to the delinquency latc among dull subjects 

As mentioned in the fust section, thcie is icason to believe tliat in 
oui schools moie cftoit has been expended in woiking out plans for 
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tile special loom child than foi the somewhat bcLtei endowed, but 
never tlicless handicapped, dull child It is not iinic.ison.ible to 
suspect that many such dull pupils have been diivcn to compete with 
normals m a school piograni designed foi noimal childien What 
such e-^pciicnce has contiibiited to the aiiti-social attitudes of dull 
childicn can only be a mnttei of conjcctuic In any case the piesent 
study supplies some suppoit foi the idea that attention diiccted to 
tile causes of delinquencv among those peisons wlio aie ot dull men¬ 
tality will at least be opeiating in the area wheie the numeiically 
laigest numbci of delinquents aie icciuitcd 
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A STUDY OF THE DEVELOPiMENT OF INSKliri' IN 
PRESCHOOL CHILDREN^ 1 

AVw Yoik Utiiveisity 


llnRN \RD Sonn 


A. lUcKt.ROUND 

HistoiiCcillv die woik af Kohici \\ illi Ins cliinip.m/eis pitiMtlr'. 
the st.utmp; point :n the t\pcrinienMl investigation of the piohlein 
of insight 

In iciioiting his ^^olk, Kohici mailc scvci.il suggestions foi tiiitlKi 
icsc«utli -with chiklien Tlicsc ■\^clc cniuctl om by Alpcit in 1^28 
.uul hv Matlicson in 1933 Tn hri stiulv ot pioblcm-snlving behavioi 
in picschool children, Matlicson eniplovcd Kolilci’s tccliniqiie “not 
to make a diiect compaiison between the bchavioi of the childicn 
.me] tile apes/' as did Alpcit, but to obtain a “gciicial pictuie of 
the solving type of bch.ivioi in vciy young childicn” 'I'liis luieflv 
IS the backgiourid 

R The Prorlfm 

The purpose of the present icscaich was to obscive a group of 
childicn between the ages of 18 to 48 months in a pioblcm situation 
that would icveal not onlj' tlie dcgiee of insight which is piesent, hut 
also reveal peitinent icsponscs to pciniit a developmental analjsi-, 
of insight 

We have no aiguincnt u ith the statement that tlie child in a 
pioblcm situation clisplays an undcistanding that ma} be chai- 
acteiizcil as insiglit Oui contention is that methods, fot this p.ii- 
ticulai pioblcm, suitable in the realm of animal investigations, t.iil 
to meet tlie needs of a lescaich coiiceined uitli human subjects We 
aic dealing with a nroic complex oigatiism and as such the appioach 
sliould be specificaUv designed to fit the gicatci dcgicc of Li)mplcMt\ 

Befoie discussing the pioceduie propei it is impoitant ttj loii- 
sulei the concept of insight fiom the standpoint of dcliiiition Tlieic 

‘Received iii lliu Ediloiial Oflitc on Octobci 13, 1938 

’This papci was read at the April, 1938, mcctiim of the Rii^tcrn IPaiich 
of the Amciitan Psrchologitdl Assocuuon in New Yoik 
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aie fi multitude of dciinitions .ir»d a vaiiety of meanings which have 
become attached to the temi Consult any text dealing 

with this tfipiL and the point hetomes icadilv appaicnt Some of 
the difficulties cncounteicd are made cleat by G. W Haitmann in 
his papei, "Concept and Cn/ei ta of Insiffhf " We should, theicfore, 
decide upon a definition to meet the icquiremcnt of this expciiment 

Fov o\u puiposea in&iijht shall ineaii a peiccptton of t eluiiuiiSj 
wheieni the child shall fi\afe specific telalionships, and, tti the pies- 
ence of a siinila) pioblem, in which the snpetfiaal ihataciensitcs aie 
altoed hut the essential featines held constant, the child shall select 
lelcvant relationships involving the special fcaiuie, which unit result 
in solution. 

What distinguishes this stuclv fiom picvious investigations in this 
field IS the intioductlon of two sets of tools designed to furnish a 
vaiying selectivity and a dcvclopmcnial msight-iangc fioin “no 
insight" to "raaxirauiu insight” (Figuics 1 and 2) Both sets of 



■fl^ 1 The. Hoe Set of loola 
FIGURE 1 

The Hoe Sbt of Tools 


tools (five pieces to each) involve the same principles in use, but 
in the second set (Figure 2) the superficial chaiacteiistics have been 
altered. The varyin£;-selcctivity compeU the subject to chose one of 
sevcial possible modes of behavioi, tlicicbv eliminating a meie “yes'* 
01 “no” response This forced selection is significant in that it 
piovidcs a moic accurate and complete picture of insight behavior as 
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FIGURE 2 

Tiiu Rakb Sfi 01 'loots 


W€ll as the fact that it makes place foi a compnii&on that ib not 
possible in a one* or two-tool situation in whicli instance thcic is 
but one lequiiecl leaction Anothei factoi against tlic one- or two- 
tool situation IS that little evidence of the n.ituic of the response is 
made available, since the picscncc of only one or two tools tends 
to limit the response of the subject 

Considei the insight range of our tools. Foi example, the Iloe 
Set (Figiiie 1) The ball has no insight value foi this paiticulai 
pioblem It cannot be used to acquiic the incentive (A gioup 
of 5-and-lO-ccnt stoic toys, dolls, autos, dogs, lioiscs, entfe, etc.—all 
miniature in size, piovidcd the incentive factois ) Tile subject, 
in using the ball, leyeals a lack of undcist.uiding of the piinciplc 
involved 

The small stick has a minimum of insight value Manipul.Uion 
of tlic small stick towaid the incentive is a step in the conect direc¬ 
tion. Such a lesponse embodies a poition of the piinciplc involved 
m acquiring the incentive. 

The shovel possesses a partial insight value This instalment can 
be so manipulated as almost to secure the incentive. 

The modified hoe has mteimcdiatc insight value Using this tool, 
tlic child can obtain the incentive but not as easily as he could bv 
employing the hoe 

The hoe has maximum insight value foi oui pioblcm situation 
Witli It, tlic incentive can be most rcadilv acquired 
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Tile same values apply to the Rake Set of tools (Future 2), 
which consists of a cube, a small lope, a shovel, a laigc stick, and 
a rake 

Tile Hoe Set was painted blue, the Rake Set oiangc In tins way 
the coloi iactoi foi each set wms kept constant 

The tools weie manipulated on an adjustable table (Figmc 3) 



FIGURE 3 

Side Viw of tup AnjusTam c Taiu f 


30" in width and 40" iii length The height of the table was 
vaiinblc, depending on the individual child, and fixed by a senes of 
pegs, just bcimv the child’s aimpit to facilitate i caching, but to 
picvent leaning ovei the table This adjustable table permitted a 
ical'Iife ap])ioach to the pioblem situation in contiast to the re- 
stiictcd play pen set-up of pievious investigations Heie, the child’s 
vision was not blocked by the bais of a play pen, nor were his move¬ 
ments confined to the size of a play pen 

C SUBJl-CTS 

Twcntv-si\ childicn observed m the Wavsule and Bivson Day 
Nurseries in Ne^v Yoik City provided the matcnal on which the 
results of this papei aie based 
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D Procedure 

When a child was fiist biouglit into the test loom it was led 
to the table Its reach, plus the length of tlie hoe ot lake (20" 
eacli—the longest tools of each set) was incasuied so tliat the incen¬ 
tive would always be placed a constant distance fiom tlic edge of 
the tabic foi each subject Then the child was shonn the Ruke Set 
in an intioductoiy 30-second pciiod, and was asked to identify the 
tools if he could A toy was placed on the table and the child w.is 
simplv told to ‘'Get it'" 

Theorcticallj', the question aiiscs* “How do we know that the 
child when pi evented with the Rake Set III the fiisf tiaiisfeidice 
situation would not select the take fust In answci to 

this question, the Rake Set nas used in the 30-sccond intioductort 
pciiod in which the subject sees the set-up foi the first time 
After the introductoiy pciiod, the Rake Set ivas removed fioni 
sight and the Hoe Set placed on the tabic Familiarity with the 
tools seemed to be a small factoi in initial activity 
At the fiist sign of diminishing inteiest a new incentive was placed 
on the table. Incentives wcic changed fiequcntly <ind .in attempt 
was made always to provide the tov to winch the child responded 
most readily 

Four other senes weic aiiangcd The first two, using the Hoe 
Set, constituted what wc called the Fiuition Series The lemaimng 
two, using the Rake Set, constituted the Tiansfeience Senes, 

Five successful tiials w'cie lequucd in the first fixation scries 
with tile Hoe Set befoie the subject piocecclcd to tlie remaining senes. 
In each new Inal the positional factois wcic contiolled by constant 
variation of the placement of the tools The possibility that the 
child reacted to coloi ratliei than to the tool was eliminated since 
the color factor is constant within each senes 

The second fixation situation lequiicd only one successful tnal. 
This was to prevent ovei-fixation The tools of tlie Hoe Set weic 
rcveiscd so that the blades of die hoe, the modified hoe, and the 
shovel faced the child The subject was icquircd to select the hoc, 
turn It about, and use it to secuie the incentive 

The Rake Set was then substituted foi the Hoe Set In an at¬ 
tempt to control such fcatuies as the angle between the blade of the 
tool and the handle to which the child might be reacting, cu fc.ituies 
such as similarity in shape and position, the rake was reversed 
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and turned, with the rake-teeth up (see Figure 2), facing the child 
The rake was used in this mannet thioughout the expciiment. Five- 
successful trials weie required In the remaining transference situa¬ 
tion, the R/ike Sef was lemovcd from the table and placed on tlie 
floor, behind the child Five successful tiials were required 

E. Rfsults 

Tlie obscivcd m.itciial was divided into a Fixniton Gioup and 
a Ttatnfeience Giotip By fi.\nfifin was meant the abilitv of the 
subject to select the specific featuie, that is, tlie coircct response, and 
cany it to constancy, i c., complete the tcqviiied successful trials 
Fixation may occui at fiist sight {Immediate Fixalton) ; oi a short 
while after the child was picscntcd with the problem {Ijitei mediate 
Fi.\ai}oii), 01 it raav develop sloulv aftci sc\cial exposiiies to the 
situation {Giadual Fixation), oi it may take place paitialh’ {In~ 
compUu Fixafion); oi ncvci at all {Fadtue to Fixate), depending 
on the child 

Bv iiansfeieuce was meant the ability of tlie subject to select 
the specific feature in a new situation, similar to the fi.sntion with the 
exception tliat the stipcificial chaiactciiatics liad hcen altcicd 
Tiansfercncc was considcicd as the determinant that indicated 
whether the subject had simply acquned a icaction to a p.iiticulai* 
stimulus, or wlicthei lie had insight into the relationships involved 
Transfcicnce, as fixation, occuricd immediately, intermediately, giad- 
ually, incompletely, oi not at all. 

There were several interesting cases among the results that ckarlv 
showed tile significance of this type of appioach in providing a moie 
adequate means of intcipicting insight hchavioi as well as being 
specifically suited to meet the moic complex needs of the subjects 
For example, some childicn displayed a type of response that may 
be called "complete insiffht" if it wcie judged on the basis of the 
initial fixation situation alone. Taking into account the peiformance 
in the tiansfeience situation, howcvei, showed the responses of these 
cliildren thoiouglily lacking in insight chaiactciistics The converse 
was also noted wheie the child appeared to be learning by trial-and- 
error m the fixation senes, but, in the test situations, demonstiated 
Immediate Tiansfeience, oi complete insight 

It is oui opinion that these aie interesting findings especially iir 
iclation to Kohler’s technique as utilized by Alpeit and Matlieson. 
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Heie, we have two Upes of icsponsc One, in tcim** of Kohlei’s 
technique, would be called complete m&ighl, wiule actually the test 
situation levcaled a faihnc to grasp the iclationships involved The 
othei type, on the basis of out fixation series alone, would be called 
paitial insight, while actually the tiaiisfcieiicc sciies indicated com¬ 
plete insight in relation to the principles involved 

To summaiwc some of oui other fimlings 

(1) All dcgiees of Fixation and Tiansfcicncc weic obscivcd in 
all the groups (Foui age levels wetc consitlcied Gioup 1, 18 to 
24 months Gioup 11, 25 to 30 months. Giovip III, 31 to 36 
months Gioup IV, 37 to 48 months ) Giadu.il Fix.ition .mil 
Giadual Tiansteiencc picdomm.itcd in the two joungci giovips 
Fixation occuircd moic lapidlv in Gioups III and IV than iti Gumps 
I and II. In the oldci gioups a gicatci degtcc of Fix.ition .mtl 
Tiansfeience existed as comp.ncd to tlic youngci gioups 

(2) Foul general types of bcliavioi wcic disceincd iii ti.iciiig 
the eftccts of the first hoc situation on the scucs that followed, aiul 
the effect of the obseivcd ch.ingcs on insight* (<?) Excessive manipu¬ 
lation, {b) leleaining, (t) f.icilitatcd icsponscs, (r/) inliihitod ic- 
spouses In (a) the tendency was to respond mainly to tlic tools 
per sc In (b) tlic subjects did not seem to gi«isp lelationsiups in¬ 
volved and icactcd to .i paiticul.ii aspect In the ti.insfeiencc 
situation they would meiciv iclcain This tendency hindered the 
development of insight In (t) llie pievious.ly fi'tatcd bch.ivior pin- 
iluccJ such an effect that the subject tended to react with insight 
bchavioi in the test sitii.itions In (d) the previously fixated be¬ 
havior pioduced eftects th.it wcic the exact opposite of those in (c) ; 
the tendency was to “block” the absli.iction th.it was neccssaiy foi 
insight 

(3) . A difEcicnce was obseivcd in the iclativc motivation of tlic 
tools and the incentive. For the younger childicn, pimcip.illy dut- 
ing the fiist tii.ils, the tools tended to be more motivating than the 
incentive As the cxpeiiment piogiesscd, Uowevci, the atti action 
of tile tools dccicased until the toy became tlic chief motivating 
factor. In the case of most of the oldci childien, the tendency 
was to respond to the incentive Fhc tools pei se did not .attract 
them; it was rather the adequacy of the tools as a means of securing 
the incentive that inteiested the child. 

(4) . Compaiing one age gioup to another would seem to indi- 
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cate that tho‘?e childien who possessed knowledge of the names of 
the tools piocliiced bettci lesiilts in teiins of clegtce of fixation and 
tiansfcience Within the same age gioiip, hovvevei, the ability of 
the childien to identify the tools used was not essential to fixation 
.'ud tiausfeiencc Results within the gioup wcie compaiativcly 
ihe same wlietliei the subject named the tools oi not The .ibility 
to name the tools did not mean that theio was a tendency on the 
pai t of the child to display prefeicnee foi the tools named Rather, 
the convcise seemed to be mo»e often the case. 

(5). The lesults obtained, as judged in the light of pievious 
studies in this field, emphasize the importance of transference as 
a cutenon of insight. The intioductioii of the tiansfeicnce seiics 
in this study has tended to icvcal that some of tlic i espouses in tlie 
fixation situations that oidinarily would be clasi,cd as insight be- 
havioi faded to icvcal such clmiactciistics when fuitliei expcii- 
mentation was earned out. 

Summing up, it must be kept in mind th.U the pninnij’ concern 
of this leseaich was “how” and “uhen” msighi developed, lathcr 
than w’hethci it exists, completely oi in vaiying degices At the 
present, liowcvei, the icsults of this expenment do not peimit gen- 
eializations legaiding pcitment icsponscs that Icail to a development 
of insiglit This vtudy is of sigmficnnce in that it has indicated 
the age level, namely 18 to 33 months, at which we may liopc to find 
pertinent lesponses to allow a developmental analvsis of insight with 
an cxpciimental set-up such as heie dcscubcd. Fmthei study utiliz¬ 
ing this method with additional iclincmcnt ot techniques and a 
laigci number of subjects at the age level indicated is now in picpain- 
tion. Its findings should be fiuitful in piovidmg n clanhcd and 
moie adequate undcistanding of the natuic and development of 
insight in young chiliWen 
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STUDIES IN ANIMISM I A STANDARDIZED PRO¬ 
CEDURE TOR THE INVESTIGATION OF ANIMISM* 

Depnrtmeiil of Psychology, Univetsity of I iigniia 


R W Russeli. ANn Wavnr Dtnnis 


Piaget In his studies of child thought has peisistentlv employed 
a method of clinical examination “ . which claims to unite wliat 
IS most expedient in the methods of test .ind of diiect observation, 
whilst avoiding then respective disadvantages ’* (4, p 7) How- 
evei, the clinical method is subject to the gicat disadvantage of 
lacking a staiulaulization ot this pioccduic, and this lack makes diicct 
comparison fiom individual to individual and from investigatoi to 
investigatoi of questionable significance Pi.igct believes th.it stand- 
aidization of the method cannot be achieved foi lie claims tliat “ . . it 
IS, m fact, iinposstblc to obscivc a large numbci of thilchen imdei 
similar conditions (4, p 6) in such a m.mnei as to peimit a 

safcisfactoiy analysis of the concepts of the individual cliild 

A challenge of this sou can be met only by exhibiting a stand- 
aidized procedtiie and attempting to show that it is adequate to 
research needs The picsent paper picsents a procctluie wliicli has 
been used in a sciies of studies of the .uum.-tic concepts ot cluldicn 
The pioccduic is. the icsult of considciablc tiial and eitoi on our 
paic, and it lias also benefitted immeasurably bv tlic suggestions, ex¬ 
amples, .snd discussions contained in Piaget’s The Child s Covcppiioii 
of ihe Woild We do not insis-t tliat oui pioceduie will answer 
all puiposcs However, il enables one to classify childien into the 
four stages of animism which arc outlined bv Piaget, and by so doing 
it peimits an objective study of f.ictors associated with the develop¬ 
ment of animistic concepts * 

The method consists of a senes of questions picscnted undci con- 
liolled conditions in a standaidized maimei .ind it involves st.uid.iid- 

•Received in the Editorial Ofhee on November 21, 1938 

’The wriiers nre indebted to the School Department of \A’orce.itcr, Massa¬ 
chusetts, .ind in paiticular to Miss Marble, primary siipcivisor, Miss 
Killilen, pimcipal of the Freeland Sneet School and the teachers nf Free¬ 
land and CambiiUge Street schools for their cooperation dining the progress 
of the experiment 
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izcd directions for tlic classification of answeis. It allows for the 
presentation of the same e^pcuinental situation fiom subject to sub¬ 
ject and makes possible tlic lepetition of the cxpcilmcnt. At the 
same time it is simdai to the fiuitful methods employed by Piaget 
111 that It does not impose answeis upon the child and, beyond ceitain 
fixed questions, it peimits the examiner to vniy hts questions m 
accoidance with the responses of the subject 

The method as here de*'Ciibed deals solely with child animism, but 
the possibilities of its extension to othci fields of child thought <iic 
readily apparent. 

Dennis (1) h«ss sketched the treatment of animism prioi to the 
twentieth centuiv and has pointed out chat “The leccnt use of 
laboiatoiv psychology has been accompanied by a loss of iiUeiest, 
and often by a loss of infoimalion, m icspcct to ccitam oldci piob- 
lenis" (1, p 257) Recently Piaget (4, 5) has aioused a new mtci- 
esc m the study of child animism by showing that tendencies among 
childicn '' . to icgaid objects as living and endowed with will” 

(4, p 17) follow a ccitaui systematic couisc which enables the 
cxpciimentei to classify any given individu.il as being in one of foui 
developmental stages. Cbildien in the fii^t stage considei anvtlung 
as living which is of some use or is m good coiulitioti, i.c , not bioicen, 
damaged, nor sep.uatcd fiom its normal context. In the seconrl 
stage anything that moves is considcicd living This is in conliast 
to the mote restricted third stage in which the child distinguishes 
spontaneous movement fiom movement imposed by an outside agent, 
life being identified witli spontaneous movement In the fouitli or 
adult stage life is lestiicted citlici to animals oi to animals and 
plants 


Subjects 

A total of 385 subjects weic examined bv means of the stand¬ 
ardized pioceduic They wcie eniolled in the Cambiidge Street 
Nurseiy School and m the Tieeland Street Piimaiy School in 
Woiccstci, Massachusetts, a city of appioximatcly 200,000 inhabi¬ 
tants Tliose examined compiiscd the complete enrollment of the 
two schools and weie distributed about evenly among the various 
grades. The range in cbionological age was fiom 3 yenis 0 months 
to 15 years 6 months The majority of subjects came fiom lower 
middle class homes, and fiom English-speaking paientage 
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Aftci the examinations were completed the subjects in the pu- 
mary school wcie given Kuhlmann-Andcison Ivielhgeuce Tests m 
order to deteiminc the normality of the group The median IQ was 
found to be 106 05ih9 00 with a langc fiom 75 to 139 Fiom 
the normality of the distnbution and tlic close appioximation of 
tlie median IQ to die theoretical median IQ of 100 the wiitcis feel 
j'ustified in concluding that the gioup undei study was a icpiescnta- 
tive one as rcgaids mental ability 

Each giadc w'as divided into two gioiips, namely a group which 
entcied the giadc in Febniaiy and aiiothci composed of those who 
cnteiod in Soptembei Those childicn who cntcicd cacli gtaclc in 
Septembei wcie aibitiarilv chosen foi ic-examination The inimbci 
re-examined was 133 No miisciv school oi Icindeigaiteii pupils 
were ic-cxamined, le, tlic ic-cx.iminations wcic conducted only in 
the piimaiy school The ic-cxamination occuned m each case one 
week aftei the ouginal examination and caic was taken that only 
the two cxpciimcnteis w’cic .icquainlcd with its natiiie, pinpo><c and 
date of administiation 


PROCEDURF 

Each subject was questioned indivulualh in a smnll looin set 
aside foi the experiment The questions concerned the animate or 
inanimate nature of a senes of objects which weic chosen with a view 
to dctciniining the jiosition of the child in the scale of animistic 
concepts The 20 objects selected w'c believe to be among the most 
univci sally familiai objects which can be used in tiie study of 
animism Tlic position of each object m the senes may be seen in 
Table 1 The fiist eight objects wcic piescnt in the mom, all of 
these except the chan and watch being displayed on the expciimcntci’s 
table Tlic remaindci w'crc refericd to vcib.illy, oi, as m the case 
of tlie clouds and tices, by pointing to them as seen thiough a 
window. 

The subject and the cxpeiimcntci were seated at opposite sides of 
a table or a desk and the objects picviously leferied to were scat¬ 
tered over the suiface in w’hat appealed to be a random arrangement 
but which actiiall)' aided the expeiimcnter m following the pre¬ 
scribed ordci of picscntation 

Every effort w’as made to eliminate the artificiality of tlie situa¬ 
tion. The subjects wcie made to feel that they wcic playing .a 
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TABLE 1 

List of Onjrcrs in Sfriai Position oi Prlsentation* 


1 

Stone 

11 

Moon 

2, 

Knife 

n 

Wind 

3 

Mirroi 

13 

Lightning 

4 

Button 

14 

Pencil 

S 

Comb 

IS 

Dog 

6 

Chnii 

Iti 

Bud 

7 

Dish 

17 

Bug 

8 

Watch 

18 

Tree 

9 

River 

19 

Flowci 

10 

Clouds 

20 

Glass 


*A roiirul, smooth stone was used TKe kiiitc nod comb weic of the 
common pocket varietv The minoi was of the type found in a woman’s 
vanity or in a small wall frame. The button, a common cont button, and 
the dish, a cliina bowK ^vere hioken oi chipped in nn nttcinpt to icndci 
them useless in the opinion of the child The chan was strnight-backecl, of 
the type used in school study rooms 'I'he w«itch was eithei n sviisPwatch 
or n small pocket watch and the pencil, an evcishnrp 
When spe,iking of the ticc, flowci, oi ginss the expciimenter phrnsed 
the pieliminaiy question in accoidnncc with the se.ison of the ycni If the 

plant refcircd to was giecn, the question was phinsed as, “Is the - 

living or dead?" But dining the wintei months, the question was presented 
ns follows "Is the-Using oi dead iii (hr suiiimei^" 

giime, ot that thev were aidiap then fuctui, the cypcnmentei, by 
answeiing tlic questions caicfullv No examination penod ever 
continued fur more than \5 minutes at a time. 

After i.ippoit had been established the following instiuctions weie 
given 

We aie going to play a game I .im going to ask you some 
qucatioiia and sve will sec how many you enn nnssvei You 
know what living means? A cat is living lint if an automobile 
iiins over it, it is dead 


These remarks wcic found ncccssaiy as a means of acquainting the 
child uith the natuic of the questions to follow 

After these picliminands the actual questioning began Foi 

each object the questions asked wcic "/r the - hviug o; 

dearP", and, ‘^JFhy?" The lesponscs weie iccoidcd m sufficient 
detail so as to render them available m full fot latei classification 
These two questions wcic the same foi all twenty objects with 
eveiy subject studied Any additional questioning conccining a 
given object depended upon the subject’s lesponscs to the fiist two 
questions and was deemed neccssaiv only when the first two responses 
weio not cleailv intelligible. 
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Aftei consiclerablo tiial and eiioi it was discoveieil tti.it m\y 
two aclciiCionai questions weie ne<.ess.ir\ tu obtain tlie evtia data 
tlcsued The fiist of these was asked Avhen a subject said that a 
given object \tas dead because it did not move The expciiincntei 

then moved the object if possible oi in .iiiv case asked, “Is ihe - 

livinfj <11 <leo<l ivheri it is mitviiirj^” The question was laiscd in 
oidei to i]ctcrmine ivhethei, m the snbjci-t’s opiiijon, impaitcd mo¬ 
tion 01 spontaneous motion was the ciirciion of life This question 
was nevei asked, hovvevei, until the subject luinsolf suggested motion 
as a ciitciion of animation 

The second supplementalv question also conccined the diffei- 
entiation between Stage 2 and Stage 3 If an object was said to 
be living because it moved (oi lan, oi ticked, etc) and it wms not 
clcai whcthci spontaneous oi imparted movement was meant, the 

subject was asked, '‘Can the - move by itself oi (loi’\ some- 

tJnni; move it 

The answeis to these supplcmcntaiv questions coupled with the 
nnswcis to the ptinuiv questions sened to classify an iiidiMiliial 
definitelv 

The vmmgcsc subjects sometimes gave cvnlciiec of iieiscuMtion 
and somctimesi answeicd at tandom With tlicsc cases the list was 

lepeatcd and the questions changed from “Is the - livim/ oi 

deeid^" to "Is the - dead oi liviiuj'” It should be einplni- 

sized that peiseveiativc answeis and answcis at random weic noted 
only in the ease of subjects m the No Coiucpl Statue w hcic the child 
was responding in the absence of aiiv definite concept of the animate 
and the inanimate 

Anothei instance in which the list was icpcatcd occuried when 
the subject gave w’liat appealed to be eontiadictoiy answeis on the 
initial presentation of tlie list Foi example a child might sa^' that 
the iivci IS “living” because it moves, but on the sueeeeding question 
sav that the clouds aie “dead” because they move In a case of this 
kmc! the evpciimcntcj aftci completing the hist jucscntation icpc.ited 
the list 01 the parts of the list w'hcic the contradiction occuiicd and 
noted whcthci the subject coiioborated oi lefutcd hi^ pieiious an- 
swei It was usually found that the contiadictiun disappc.ucil on 
le-examinatiun of the confused subject 
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The Type of Response 

It has been suggestcil that, in geneial, there aie five types of 
icactions ievcaled by the clinical examination of children (3, 4). 
AVe might expect to find all of these vaiious types lepiescntcd utulci 
the conditions of the present cxpciimcnt and, if the method is of 
value, It must piovide some means of cithct conti oiling tlic unde- 
siiable reactions oi, at least, of scgiegating them out 

In the fiist place, the "answer at laudom" type of leaction seems 
to appeal ivlicn the child is uninterested in the question asked and 
replies in a liapliaziird fashion or when he is mc.ipabic of giving 
systematic and coheicnt icplies to the questions The answci at ran¬ 
dom, when it is the lesult of lack of interest, may be icmedicd bv a 
skillful coiitiol of motivation. In the picsent investigation the 
authois found that the younger childicn cheeifully anticipated play¬ 
ing a new game and that the older subjects wcic very much inter¬ 
ested m this queci, new-type test Reactions to the examination 
nftei its completion jevealed th.it the mtcicst in it was even more 
than a moinentaiy mattci Many icmaiked that the test was "liard" 
and wanted to know what the examiners Inlendecl to do with it. At 
no time did the cxpeiimentcrs feel that the answcis icvcaled a lack 
of inteicst and a caieful study of the iccoids failed to reveal any 
"haphazard" icifiies from those subjects who weie classified as hav¬ 
ing a concept Howcvci, children who had to be classified as having 
no acquaintance with the tcims "living” and "dead” nccessaiilv 
gave landoin answeis, not could any proceduie be expected to lemedy 
this situation 

Sccondl}', "lomancing” is a type of jesponsc in which the child 
ansuers ivithout reflection, inventing an auswci which he docs not 
believe oi believes merely by the foicc of repeating it No such 
answers were detected in the data of these experiments Two cases 
of this type were observed, but both these children were removed 
from school befoie the experimentation was completed Instances 
of answers of this nature occuiied more frequently among the 
feeble-minded children studied by Dennis, Ash, and Russell (2). 
There may be some significance in the fact that most of the subjects 
who gave such answeis had been diagnosed as pic-psychotic 

A third type of reaction has been tcimcd, "suggested conviction ” 
In this instance the child attempts to answci the question by giving 
the response lie believes the experimentci wishes or by answering 
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a suggestive question without trying to think toi himself The obvi¬ 
ous answci to this is that the cxperimentci must refrain fiom anv 
actions that might be at all suggestive On the surface this would 
seem a lathei difficult thing to control However, if the experimenter 
follows the test pioccdure closely, theic js vciy little chance that 
suggestion will enter into the questioning If it be objected that the 
subjects answci meielv to please the examinci, it may be pointed 
out that m giving answeis the subjects reveal a seiics of concept 
stages. Since the examiner’s pioccdure icmams fixed, it is scaicely 
possible to attiibutc sevcial types of suggestion to him 

If the subject lesponds aftci reflection and without suggestion, the 
response is consideicd as a “libciatcd conviction,” and, if the subject 
responds immediately, having already foimul.itcd, in his past experi¬ 
ence, an answei to the question, the result may be classified as 
“spontaneous conviction.” Obviously these latter two reactions arc 
of the gieatcst value in our study and, since the foimei three reac¬ 
tions have been found to be absent or inconsequential wc propose 
that m our study the libciatcd and spontaneous convictions are the 
ones with which wc aic dealing Foi our purposes it is not im- 
poitant to distinguish between these two kinds of icsponses and 
thciefore no attempt has been made to do so 

The Principles of Clvssification 

In classifying a subject it is essential not mciely to considei which 
objects the subject declaios to be living, but also to take into account 
the subject’s infoimation about the object and his mteipictatlon of 
the object’s behavioi An example is perhaps in older. A subject in 
Stage 3 may think of clouds as stationaiy objects and therefore “dead” 
because they do not move. On the othci hand he may think of them 
as moving objects, hut Jiwnim.itc because movement is imp.uted by 
the wind Still a thud possibility would be to think of tlic clouds 
as moving of then own accord and theicfore “living,” Depending 
on the subject’s intoimation and intcipict.Uiun, any of these three 
answers is chaiactciistic of Stage 3. The impoitant point is that 
the subject discriminate the animate from the inanimate on the 
basis of a consistent piinciple, ie., use, movement, etc. Individual 
answeis .ue consideied consistent oi inconsistent from the point of 
view of the subject’s information and his interpietation of that 
information 
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It tlicie IS nu appsiicnt piintiplc leflected iii the subject’s answers, 
if his only response is “I don’t know,” if he gives no ansvvei w'hat- 
soever, Ql if Ins leplies aie contiadittoiv he is classified as being in 
the No Concept Singe 

To the clnld in Stage 1 of animism evciytlnng that is useful oi m 
good condition is alive. Therefoic all 20 objects may be consideied 
as animate depending upon the subjcit’s inteipietation of w’hich 
objects arc useful and which are in good condition Usually the 
button and the dish aic consideied "dead” because they aie biokeii 
and of no use, while the majority of othci objects are classified as 
"living ” Howevei, the dish may be said to be still useful ns a sciapct 
or scoop and hence living When an indivuUial child’s answers con¬ 
form to this type of concept he is classified as being in Stage 1 
Subjects in Stages 2 and 3 are recognized by the fact that they 
give motion as the basis of then di'.ciimniation between the '‘iLvmg” 
and the "dead ” In this lespcct Stages 2 and 3 .tie alike In orclei 
to distinguish between these concepts the answcis to the supplemen¬ 
tary questions must be tcfeircd to. If "motion,” w'itbout icgaid to 
Its spontaneous oi iinpaited nature, forms the guiding principle in 
the subject’s discrimination he is considered as belonging in Stage 2 
Subjects m the Stage 3 concept diffcicntiatc spontaneous fiom im¬ 
parted movement To live is to move of one’s own accoid In ordet 
to classify a subject as being in Stage 3, one must know not only 
which objects the subject consideis to be living and which objects 
he consideis to be dead, but one must also take into accoutu the 
answers to the supplementary questions which show what objects arc 
thought to be spontaneously active Tlius, as was pieviouslv noted, 
a subject who is in Stage 3 may consider clouds to be cvthci living 
or dead, so long as he adhcies to spontaneous movement as his 
criterion of life As indicated eailiei it is possible foi him to declare 
them dead because he thinks they do not move of then own accoid, 
or he may state that they live because tliev can move at will It is 
important to note that eithei answei is fully in accoid with the 
definition of Stage 3 

The last six items m the series fuinish evidence for the place¬ 
ment of subjects m Stage 4. In this stage life is lestiicted to animnls 
alone or to plants and animals. Obviously Items 1 tliiough 14 aie 
considered dead by Stage 4 subjects 

At this point It should be noted that exceptional cases do occur, 
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although tliey aic extiemely mfiequent, m which a child employs 
a definite piinciple in distinguishing the animate from the imiiiim.itc, 
but which principle difteis entiielv from those used in Piaget’s classi¬ 
fication A striking example of this was found by Dennis, Ash, 
and Russell (2) in the study of animism among feeble-minded chil¬ 
dren when one subject distinguished between “living” and “dead” 
on the basis of whethei the object in question was in a lioiizontal 
or veitical position. Cases of this kind have been classified as “special 
cases ” 

The Reliability of the CLAssincATioN 

Tlie classification of the subjects into stages on the basis of their 
rccoided responses was accomplished indejiendcntly by three judges, 
one® besides the authors 

The lesults m the classification of the initial examinations showed 
that Judge A agreed with Judge H in 97 per cent of the cases, Judge 
A agieed with Judge G m 88 per cent of tlie cases; and Judge U 
agreed with Judge C in 89 per cent of the cases. There was unani¬ 
mous agreement in 87 per cent of all the cases. 

The necessity foi experienced judges is forcefully presented when 
Judge C’s record is compaicd with those of Judges A and 7A Judge 
C was lelatively unfamiliar with the procedure at tlie time of his 
first classification The principles of testing emphasize the fact that 
a thorough acquaintance with test procedures is nccessaiy if the 
results are to be considered v.iHd The same qualification holds 
for the classification of data resulting fiom standardized procedures 
if the final interpietations are to be of consequence 

In contrast to the original classification, classification of the 
re-examinations showed a unanimous agreement of the three judges 
in 94 pel cent of the cases Judge A agreed with Judge li in 96 
pel cent of the cases, Judge A with Judge C in 95 per cent, and 
Judge B with Judge C in 94 per cent- 

Those cases in which theie was disagreement were classified later 
by common consent In the discussion which followed the initial 
classification, interpretations of the recorded lesponses in question 
were brought out which made it appaicnt that, in the final analysis, 
the thice judges were m complete accord 

On the fust examination there were four instances which were 

*Mi Elton Ash, a graduate student in Psychology at Clark Universily. 
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classified by the judges as “special ca^Ci,’’, that is, only foui subjects 
had a systematic distinction between the animate and the inanimate 
which did not accoid with any of the foui stages This means that 
aside trom the cases which weie classified as having no concept, of 
which there weic 35, 346 of the lemaming 350 cases could icadily 
be classified as being in one of Piaget’s foui gioups In the le- 
examination only two “special cases" wcic found. 

Tiil Reuabilify or the Scale 

In connection with the question of rehahilitv, tlic conception of 
animism as a dynamic dcvelopmcnt.il pioccss must be taken into 
consider.ition It is possible that the cluld’s ideas of the animate 
and the inanimate undergo many changes between the tunc when 
they first become org.uuzcd (Stage 1 ) until the adult concept is 
leached The examination of prc-adult-stagc subjects must take 
place, thcrefoie, during this development and it is peifectly possible 
that any child may .idvancc one stage oi possibly nioie than one 
stage between the ougmal examination aiul the le-cxanunntion It 
is also possible that a child m.iy tcmporanly acquire a moie .Klvanced 
concept and yet again levcit to the inoie piimitive one Undei these 
circumstances, we might expect the child to regress in lus ideas fiom 
the oiiginal examination to the ic-c\ammatlon Tliciefoie difteiences 
between examination find ic*cxaminalion may be due not merely to 
“unreliability" as ordmaidy conceived, but also to genuine changes 
in the child’s ideas An analysis of the data of the 133 rt* 
examinations shows that 18 pci cent of the subjects advanced on 
their retest, 9 pci cent legicsscd and 73 pci cent icmdined <it the 
same level Despite the possibility of changes on the ictest due 
to developmental influences, the coefficient of Mean Squaic Con¬ 
tingency for the lesults of the two examinations was found to be 0 81 
Yule (6, p 66) has pointed out that with a 6 x 6 contiiigencv tabic 
the coefficient cannot exceed 0 91 

The question next aiises as to the effect of the oiiginal test on 
the letest In the fiist place, the otigmal questioning might seive 
as an educative influence in itself It might ciysLallizc the inoblcm 
foi the child and stimulate additional thinking concerning the ani¬ 
mate and the inanimate. Analysis of the 133 subjects tested and ic- 
tested revealed the fact that of those in Stage I on the oiigmal test 
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16 pei cent advanced on the ictesl, of those in Staj^c 2, 26 pci cent 
advanced, and, of those in Stage 3, 17 per cent .uivanced 

In this same leg.ud the questions of coaching and f.iindi.uitv with 
the test mateiKil should be considcicd The cooperation of the 
tcacheis was solicited jn oidci to picvciit any coacliing in school 
The study of gendei was postponed until after the testing was com¬ 
pleted Howevei, the possihihty of coaching outside of school was 
uncontrollable The c\amincis did ask subjects witli hrotlicis or 
sistcis in the school not to tell them what occuned dining the test 
petiod on tlic pietext of wanting to sec how well the hiothei oi 
sistci could do in compaiison uith the siihject It is deliiiitely 
Icnoun, liowevci, that in a small nuinhci of cases the subject was 
appiiscd of the gencial iialuic of the icivt piioi to taking it It is 
inteicsting to note in this icgaul that subjects, who stated that they 
“knew” tile test were only faiiuliai with the vciy gencial instiuc- 
tions This IS in agiccment with expeuments in the psychology of 
testimony which have demonstiatcd that childien’s alnlitv to lepoit 
upon a set of expciienccs is cxticmclv weak A few* of ilic items 
used in tlic qucstionma; nugUt have been icmcmbejcd, but never 
throughout the experimentation was thcic actual evidence that 
coaching was exciting a significant influence on the subject’s repoits. 

It might be argued that a knowledge of the gcncial instructions 
alone would prove sufficient foi coaching bv paients I'lie chief 
evidence foi the fact that this was not a significant vaiiable lies 
111 the fact pieviously mentioned tliat of all the subjects tested and 
ictestcd only IS pet cent advanced in the ictest ovei the oiigiiitil 
test, while 73 pci cent remained the same (9 pci cent rcgicssed) 

Summary 

A standardized nictiiod has been dcsciilicd which makes ;L possible 
to classify cliildicn into the foui sUges of animism wliicli aic out¬ 
lined by Piaget and, bv so doing, peiniits an objective stud) of f.ictoih 
associated with the development of anunistu Ptccautinns have been 
taken to guaicl against the disciepaiicics aiisiiig fiom subjective classi¬ 
fication of icsponses obtained by the method 

Th\ee bundled and eighty-fivc subjects langing from the nursciy 
school to the eighth grade were questioned individually by this 
method and 131 were re-examined a w'cek latci On the hist 
examination all but four and on the rc-e\amin.ition all but two of 
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the subjects who showed evidence of clear-cut concepts teli into 
the four stages of animism as defined by the cxpciimcnteis 

The examinations were classified by tiuee judges woiking inde¬ 
pendently. The judges* classifications weic in im.immous agreement 
in 87 pel cent of the oiiginal examinations, and in 94 pei cent of 
the re-examinations The difference suggests the impoitance of 
experience foi securing icliabic classifications. 

Despite the pw^sibililv of changes on the ic-exammation due to 
developmental influences the Coefficient of Mean Square Contingency 
for the cxamination-re-examination scoies wns found to be ,81 
(with a 6 X 6 contingency table the coefficient cannot be expected 
to exceed 091), 

The authors suggest tlie possibility of extending this method to 
other fields of child thought. 
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tore and social traits in young 
CHILDREN •‘1 
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TiiiiMv E Browk 


A. INIRODUCIION 

The piimaiy puipose of tins investii^atioii was to discovci the 
sit'nificance of suifacc tempciatiiic M'ltli refcicnce to social t.aits in 
picschool childicn On an a piioii basis one would expect to find 
some significant lelailonship Danow (9) and Jones (12, H) both 
have tound ccjtam coiiclatioiis bctu'ccn pcisonality tiaits and siicii 
piivsioloKica! measuics as galvamc icsistancc an<l blood ptessuie To 
obtain cithei a galvanic or blood piCbMiie measmement on small 
children i«i difficult, not only bcLausc ot the kind of attachment 
necessniy, but because of the emotional attitude of clnldien toward 
this kind of instrumentation Since the amount of pcispiiation is 
iclated both to galvanic resistance and suiface tcinpeiaturc, and since 
blood pressure is also a factoi involved in surface temperature, one 
tan teasonahly expea some soit of diicct iciation between suiface 
tcmpciatuic and social traits An investigation iniglit reveal not 
only a moie exact rclationsliip, but iclations of a difteient kind If, 
howevei, the significance of suifnee temperature AVith refeicncc to 
social tiaits is of the same oidei as between social traits and otliei 
physiological measuies, suifacc-tcinpciaturc incasiuemcnts, due to the 
case of attainment, would be advantageous. 

B PRoerDURU 

Pile apparatus used to mcasuic the siiifatc tenipcratuie was a 
theimo-electrical Tycos instrument (21) called a "Dermathcrm " 
Modal latings, taken fiom latings by two nuisciy scliool teachcis 
and the cxpciimcntcr, weie obtained by the use of the Alenill 
Palme, Pe,so„al,/y Cliait (27) and the file,, til Palme, Peisomlity 

■^Recommended for publication by M M White, and receued m the 
Eiluorinl Oflice on Decembci 1, 1938 

c Univeisity of Kentucky, under the direction 

of Di M M Wlute. 
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Rnfiiiff Sheets, rind weie ti.iiisposed into Men ill-Pfilmei peiceiUilc 
scoies foi the v.uious social traits Stanfoid-Ilinet intelligence test 
scoics wcie also bccuied fiom the files 

The subjects used weic 19 childicn divided as follows tliice boys, 
neighboihood pLiymates, langmg fiom 50 to 63 months, eight gills 
attending the Univcisity of Kentuclcv Nuiseiy School, langing fjom 
40 to 44 months, and eight additional nuiseiv school clulcircn, six 
months latei, consisting of two bovs and six gnJs, ages i.ingmg from 
35 to 44 months. 

In view of Its newness in psvchoJogtcal ic->earch, it was ncccssaiy 
for our purpose to conduct some ptcliimnaiy study icgarding the 
adeciuacy of the instiuraent, and the reliability of its mcasuies. Pre- 
liminaiy proceduics of investigation weic theicfoie divided into two 
paits, Pait I concerned with degree of adequacy of the instrument 
and the emotional icccptivity of small chddicn to it, .ind Pait II 
dealing with the icliabihtv of the measures, the constancy of surfrice 
temperature, and dctcimination of suitable suifacc points foi indi¬ 
cating iiidividuril diftcicnccs Paits III and IV, the foimril aspect 
of the investigation, wcie devoted to (ti) the study of the lel.itionship 
between surface tcmpcialurc undci iclaxcd conditions and latings 
on social traits in jiicschoo! children, and (M checking the findings 
found in Pau III, with furthci study of surface teniperatuic rela¬ 
tionships to specific emotional situations. 

1. Adequmy of the liistmmenl, Petit I 

The three boys weic summoned houily fiom outside play, fiom 
lime o’clock am. until noon on two consecutive days foi a senes of 
leadings as follows. Riglit and left surfaces each of temples, tlioiax, 
back of hands, thighs, instep, and base of gieat toes Sui faces of 
palms and soles were not measuicd in view of Daiiow’s (7) findmgh 
that these aicas aic concemed with a function otiici than that of 
heat control The “Dermatherm” was allowed to siabili/c in tem¬ 
perature foi one hour piccedmg the fiist set of leadings, subsequent 
to which the watei iii the bottle xvas left unchanged 

The results with thc'c subjects showed a continuous diop in tem¬ 
perature of the constant junction, 'which led to the sealing of a two- 
volt light bulb within the theiinos bottle. Aftci tins adjustment h.ul 
been made, it was found that a constant tcmpciatmc could he inrain- 
tained in the bottle—allowing for an initial waimiug-up peiiod. 
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Thus the necessity for rcfcieiice to the thcimomctei f,>, the const.mt 
reading could be dispensed with. Definite giadients of temperature 
trom body and liead poi lions to the cxtiemitics were observed, tlic 
coldest tcmpciature inclining tow.iid toes and feet, and next coldest 
towaid tile liands (Table 1) 


Ml4N SurI'\ ci Tcmi'er 


Suifacc incasiiied 


RiRht temple 
Left teiTiple 
RieIu thoi.ix 
I-cft tlioinx 
Risht tiugh 
Left thigh 
Right hack hand 
Left back hand 
Riglit dorsal foot 
Left doisnl foot 
KigliC toe 
Left toe 


TAHLE I 


ORIS m Uu.RFcs CrNru.RAnr, 
ROM Body io ExiKiMinis 

Rl VI AI 1K'(, 

(Jr uiihv fs 

Mean 

.Y 

Subjects 

Y 

7. 

32 7 

31 9 

32 3 

32 3 

32 7 

31 8 

32 4 

32 3 

32 3 

32 0 

32 5 

32 t 

32 9 

32 II 

32 6 

32 5 

32 0 

31 6 

31 0 

31 5 

321 

31 6 

31 0 

31 6 

31 6 

31 1 

30 0 

31 0 

31 r. 

31 ^ 

29 9 

31 0 

30 9 

31 0 

29 S 

30 6 

30 3 

31 1 

29 8 

30 6 

30 6 

31 0 

29 5 

30 4 

30 6 

30 3 

29 36 

30 3 


Temple ic.tdmgs wcic lower than the thoiax readings, but clothing 
covciing the latter regions doubtlessly affected this compniison 
Right and left legions wcic very closely related. The boys’ reac¬ 
tions to this experiment wcie quite favoiablc, altlioiigh the time 
coiisiinicd seemed too long to them in view of iival out-dooi interests 

M 

2 Rehabihly of the Imh itmeni, P(nt II 

Aftei one hour’s adaptation to a loom tcmpciatuic of 20,5'' C, t^vo 
nursery school subjects, with shoes .iiul hose icinoved, A\erc given a 
sciics of light and left leadings of the following points Temples, 
thorax, b.ick of liaiuis, and doisal feet Each point was measured 
21 tunes consccutivelv foi two days, eacfi sitting occupying about 30 
minutes Readings disclosed thal skin suifacc tempeiature crept 
consistently upwaid after six oi seven leadings Comparing the first 
seven readings with the last seven, it was observed that all medians 
showed an incicase fiom 0 2“ to 1 9“ C, and an increase in median 
deviations fi om 0 02 to 0 16 C T he fact that s\ mmetiical points 
sliowed a liigli degiee of agiccment indicated tlie prob.ihihtj that 
tlie increaseil leadings secuied fiom repeated contact of a single 
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point mny liavc becji Jiie to a hue cliangc m tcmpeiatuic of that 
region. Probably the successive applications of the junction against 
tbc slcm resulted in irritation and consequent increased vasodilation in 
tJiat aica Tliis iise in tcmpeiatuie was also found bv Melson and 
Quantius (11) on successive applications 

The coTielatlons between light and left leadings, on all surlaccs 
ranged from 0.93 to 0.96, average ditteiencc', between left and 
light leadings langing fiom 03“ to 16“ on the first clay and fiom 
0 03“ to 12“ on the second dajL The standaul ciioi of the difference 
ranged fiom 0 066 to 0 1 A compaiison of the tlioiacie rc.idings 
with the other leadings indicated tliat covcied portions of the body 
are of a highci tempciaturc than are uncovered poitions, which is 
in agicement with othei studies (21, p. 99) Consideiing only baie 
burfaccs, howevci, we found a distinct giadicnl fiom uppei poitions 
of the body to the cxtiemitics 

In leview, the results of Paits I and II indicate that The “Dcimn- 
theim” IS reliable, variations in cxpcnmcntiil technique account foi 
no more than 016“ C, and tliat the icpeated mcnsuicmcnt of the 
same point should not exceed six oi seven times. 

Since measurement of both sides was only to piovide a clieck on 
accuracy, and since tlie leadings of light and left couesponded, only 
the right-sided leadings aie evaluated in the two expenments u’hicli 
follow 

3 Suiface Tenipeiainie uii<ict Relaxed Coudiftotis and Social 
Tiatli, Pali III 

This aspect of study, limited to six giils, to exclude sex difteiences, 
was obtained undei the following conditions Foi IS daj’s at 11 20 
o'clock, while the childicn lelaxcd on their lugs awaiting lunch, 
measures of right and left temples, and light and left dorsal hands 
were taken. Room tempeiatuie was maintained at 20 5“ C, to 
xvhich the girls were adapted foi one hoiu befoic the expeiimental 
period. An attempt was made to secuic appioximate lelaxation by 
tile children foi five to ten minutes bcfoie measuies were taken. 
The subjects seemed to have a happy attitude towaid the cxpcutneiu 
throughout The fact that thcic was some iivahy foi the distinction 
of being the fiist to relax and thus “the first to be measured,” seived 
as a crude but fairly effective incentive for the pm pose of the 
experiment. To pievent restlessness, each operation was made as 
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shoit as possible Since picliminniy cxpcument.ition icve.iled t!ic 
adequacy of temple .ind hand ine.isures foi obtaininj; a t^radiciit, only 
these two surfaces wcie investigated in tins section of evpeiimcnta- 
tion. Ry so doing, the time taken with each child occupied only 
about four minutes, which did not at anv time .ippc.ii taving Thus, 
tile readings foi all six childicn could he taken m ,i pciiod nt 25 
minutes, which proved an advantage in the contiol of activitv .mcl 
of stimulating conditions Dining the readings, fuitliei relaxation 
was induced by one of the nursciy school toacheu, who leacl a non- 
cxcitiiig stoiv, sang, oi pla\cd the piano softly Outside weather 
conditions weie iccoided foi each day foi possible inteipictations 
of surface temperature Ttmperatuic giadicnt scoies wcic dctci- 
mined by dividing temple tcmpciatuic by band tcmpci.itinc and 
mnliiplving bv 100 In addition, intcinal tcmpciatuics, taken by 
mnutb each moining, and Staufoid Rmct intelligence scores were 
included in the ticatment of the data 

4 Duplicate Expenment and Siiiface Tempeiatiue with Refeteiire 
to Specific Emotional States, Pint IF 

This aspect of study, data for whicli wcic collected duiiiig the 
following semester on an additional eight subjects, foi checking 
purposes, involved surface tcmpciatuies duiing lelaxation, secured 
in the same maniiei as wete those in the preceding portion of the 
investigation To detciminc the icliabilitv of the rankings by 
tcncheis and cxpciimenter on emotional control, the subjects were 
rated both befoie and aftci the two weeks' peiiod of study, using 
again the li'Ieiiill-Palmei Rating Blanks These childien wcie ob- 
seivcd daily from 8 30 until noon ovei a peiiod of two weeks for 
tabulation of all emotional episodes, and weie subjected to liouily 
tecupeiatuie leadings undci non-cmotioaal ccmditioiis Readings 
weie made aftci emotional episodes conccincd with ‘*deprivation of 
a toy" in older to make the situations comparable These lattei 
readings wcic limited to those closely following the hourly leadings 
taken duiing nun-emotional states, so that the leadings could be 
justihably compaied Emotional reactions wcie defined as '‘ciying,’’ 
"spitting,” "leaving the gioup in anger,” "angiy speech,” etc Emo¬ 
tional contiol ivas defined as "calm acceptance when tliwaitcd,” 
"qmet and brief unpleasant facial expressions," "contiollccl persua¬ 
sion," etc 
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C RrsuLis 

1 Sitiface Tcmpet^tme ilutnitj Relaxatton 

The coirelfition between temple and hand tempcratuies \v,is 0.57. 
Mean deviations, for temple tcmpeiatuies i.mgcd fiom 0 41 to 0 93, 
whcicas those for the hand weie from 0.7 to 1.7. Althoufih loom 
temperature was held constant, outdooi tcmpeiaturc conelated 0.44 
with temple readings (P£ 0049) and 0 36 with hack of hands 
(P£ 0 06). There was some indication that the tcmpei .itiiie of 
tlie li.ind IS mojc affected than that of the temple by factois c\tiane- 
ous to weathei conditions, masmucli as the mean deviation of the 
foimei was gieater and its coiielations with wcatJicr tlianges was 
lower The gieater lelativc vaiiation m hand tcmpciaturcs coiiobo- 
rates Maddock and CoHcrs* (17) conclusions that the '‘icgulatjon of 
the shift of blood is largely to and fiom the extrenutv suifacc latliei 
than simply the surface of the body m gcneial ” 

2. Jiaik of Hnml am! Sociiil 'TxtUs 
Table 2 shosvs tlic relationship between mean back of liand 


TABLE 2 

Biciit Back Hand TcMprhATORU (Deorll C) and MraRiu-BAiMi'a PiRcrn- 
Tiu Scores on Social Tpndlncies 


Subject 

Mean tern* 
peiatiirc 

AD 

Socia¬ 

bility 

Soci.'il 

adjust¬ 

ment 

AtlKItflVC 
Emotifln.il pci- 
contiol sonality 

Effective 

encigy 

A 

30 5 

M 

93 0 

98 3 

99 

8+5 

99 

li 

30 5 

,99 

83 0 


80 

72 5 


C 

30 0 

84 

72 0 


20 

70 0 

80 

D 

29 9 

67 

70 0 

WSm 

20 

72 5 


E 

29 8 

93 

64 0 


19 

51-3 

3Q 

!■ 

28 3 

1 50 

48 0 

25 0 

S 

+1 0 

1 


temperatures and five of the traits on which the childicn avcic 
rated Tiie dcgiee of waimtli is giaduatcd fioin the top to the 
bottom, each figure representing one child's mean foi 18 davs The 
child hiving tlie highest doisil h.ind tempciatuic is lated highest in 
sociability, the child having the lowest temperatuie is the least 
sociable In addition, Case F shows the widest teiiipeintuie v.iiia- 
tions from day to day, A, the least ll, whose mean tcmpciatuic is 
the same as /f’s, though highly rated in sociability, is not so much so 
as A Plei temperatviie variations, however, are second highest 
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vn the g^ovij^ ^^h\ch mnv he signjfic.intU assuciatctl facloi. 6\ Dj 
.ukI L, \t'ho5.e Avcj.ige tcinpeiatuics nppioacli each otlici (]iiitc closely, 
tiie siimlailv iclatcd in sociability This high anicsponilrncc ni.iv 
Jilso he obseived with lefeiencc to socwl adjustment ami emotional 
contiol, Avith the exception of Subject E in social adjustment, whose 
mean tcmpeiatvue \s onU one-tenth of a point lowci than D's hut 
sinks in lating almost as low as F Whether her high rel.itivc 
v.uiability in tcmpeiatuic is siKiiificant is a question uhich cannot 
be .answered with the picscnt dat.i Aside fioiii hci sociability and 
emotional control latiiiRS, E\ jatings aic all much Imvei than those 
of C and D, whose avciokc temperatvnes closely appioximrUc hers. 

In sociability, social adjustment, cinotion.il contiol, attiactivcness of 
peisonality, and elective cneig\, the cxticnics hold then positions 
as \rell ns E Howevet, in attiactivcness of personality D uses, fioni 
the middle level to lank with li fm second place C .'ind D iclaiii 
identical scoics in cftcctivc cncigv, Init U distuibs the lelntionship 
quite nmikedlv. 

The othci thiee social catcgoiics (mental cftectivcness, asceiulancc- 
submission, and skill in woik and pl.iv), as well as inielligcnce 
scoies and oial tcmpcuatuics, seemed to show little, )£ any rela¬ 
tionship to back of hand tcmpciatuics, and will thcicfoie lie given 
no fuither discussion in this paper 

No concspondcncc appealed between temple tempeiaturcs and 
social traits In contust to a {.pan of 22" between the exticmes ot 
hand means, the temple span of 0.8* did not ndequiitoly differentuite 
between individuals, taking into account a mean deviation langc 
of 0 4* to 0 9”. 

3. Giodienis and Social Ttaits 

Combination of temple and hand readings into gradient scoies, as 
desciibcd previously, iincovetcd some interesting obsejvations (Table 
3) Gradients aie essentially as indicative of social linits ns ,irc 
hand suifacc tenijjciatmes (r =>—0 87), although the relationship 
is leveiscd The data indic.itc then that high linnd suifacc icm- 
peratiiie in iclntion to temple tempcratuic may be related to good 
social adjustment This ideiiLilv of relationship is to be expected m 
light of the high coiielation found between back of hand leadings 
and temple-hand giadients 
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table 3 


Gradifnts and Soci\r Pi-RCLwriic Scobls 


Subject 

Gradient 

score 

Emnlion.il 

Gontiol 

Sociii- 

hility 

Ease of 
social 
adjust¬ 
ment 

Attj ac¬ 
tive per¬ 
sonality 

Effective 

energy 

B 

101 4 

80 

S3.3 

80.0 

72 5 

60 

/} 

103 + 

99 

92 0 

98 3 

84 5 

99 

C 

105.8 

19 

64.0 

30 0 

5+ 5 

30 

C 

106 0 

20 

70 0 

73 0 

70 0 

80 

D 

106 1 

20 

72 0 

66 0 

72 5 

80 

r 

1100 

5 

48 0 

25 0 

H 0 

1 


4 Mediau Devia/ioiis and Effective Enei/jv 

Although effective enctgy sliows a loss close relation to siiifatc 
temperature than do some of the othci catcgoiics, Table 4, depicting 

TABLE 4 

Median Deviations in ORAOiiNrs and in Hand Ti\n>rRA)uRE (Dlckeps C) 
WITH Relation ro Ratings in Emhciive Enfrov 


Subject 

Median 

deviations 

mgiadicnts 

Median 
deviations in 
hand tcmpeiotmc 

PercciKilc SC 01 cs 
in effective energy 

F 

3 6 

36 

1 

E 

3.4 

91 

30 

B 

1 6 

96 

60 

D 

1 5 

.84 

80 

C 

1.3 

.84 

80 

A 

11 

.66 

99 


the iclatioiiship between effective cncigy and median deviations in 
gradients and m back of hand tcmpcratuic, suggests considejablc 
significance in this correspondence It is suggested by these data 
that the gicater the variability in hand tcmperatuie from day to dav, 
the less the child’s effective eneigy 

5 Con f>bo)ntive Data.' Sat face Ti’mpetafme dn/jnp Tielaxahon 

Data from the last experimental Rioup arc presented In Tabic 5, 
showing, on a new gioup of subjects, that theie is a close positive 
coircspondcnce between hand tcmpciatiiics and pcrcciuilc latings 
on emotional contioL That the childicn liave been fairlv icpic- 
sented ^vith respect to their lelaiive emotional '•tatus in the gioup 
is indicated by the fact that the mean ranking of the tliice latcis, 
secured twice, with an interval of three weeks, remains essentially 
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the bamc It is r leasonahlc .issumption then that the picscitt standaid 
foi lating emotional control, used in both cxpeiimcnts, is leliablc 
Suh-itantial conhim.ition of the validitv of these utinRs apiieais in 
the last column, wheic the numbci of emotional outhuists foi cacli 
child ovei the two-week pciiod is lepoited A dclinite lieiul fiom 
a small to a laige mimbei of outbiiists is rcpoited fiom the top of the 
column to the bottom 

The lankiiiqs on emotional contiol seem then to be validated m 
two ways (z') Essentially the same status was given to each child 
relative to the i^loup on two diffcicnt occasions, and (i) the numbei 
of emotional episodes obscived in these clnldien ovei a two weeks' 
period suppoit tJie rankings In view of these data, it seems apparent 
tliat tile conclusions based on the picccdmg cxpciunent, at least with 
lelation to latuigs on emotional contiol and concomitant hand surface 
teinpeiatiire, arc justified. 

6 Smferce Tnitpmiluie ^nul Spectfu Rmoiions 

Emotional control in this study was accompanied almost without 
exception by mcicascd liand suifacc tcmpciatuic, while non-contiollcd 
emotions wcic manitcsted with decreased hand smface tempeiatuic, 
as compnrd to leadings under non-emotional situations (see Columns 
5 and 7, Table 5) Thus it seems that the skin, at. a thciino-adaptivc 
mechanism, functions dififcrcntly uiulci emotionally contiolled states 
than undei emotional outbuists Final mtcipictntion is not offered 
hcie, but It IS tentatively suggested that the lack of control, which 
we recognize by chaiactenstic inusculai activity of the striated 
muscles, may cause cooling of the skin thiough sweating Again, the 
incieased bodily movements accompanying ungovcined emotions mav 
utilize the excess heat, which under the less violent bchavioi chai- 
acteiistic of emotional contiol is ladiatcd fiom the skin, with con¬ 
sequent incicase in skin tcmpcratiuc Undci both conditions the 
temperature of the skm would be decicased. 

D Interpretations 

Because of the small numbei of cases available foi thi«? studj unclei 
conditions necessary foi the experiments, few gcncializations can 
be made, but in tlie icspects desciibcd, the data are indicative of a 
relationship between surface tcmpeiatvic and social tendencies 
Eddy and I'ayloi (10), who computed mean skin tcmpeiaturcs 
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for 50 normal mcdieal students, noted a tendcnn' fo, tlie astliet.c 
build to have coldei feet and hands Ike,use of the vast l.teiatuie 
on this subject of body build in rclatJnn to pcisonalitv (H) this 
obseivation leads naturally to the question whcthci cold evtremitics 
aie lelated to schizoid tvpcs While the selected studied have 

not been diagnosed fiom tins point of view, obseivation of the data 
indicates tlic possibility of a positive lelationslup hctucen hand tem- 
peiatiiie and social and emotional adjustment 
Assuming, on the basis of numeioiis studies (17, 22, 2.^) that a 
change in lieat production is acconipanic<| by a coiicsponding change 
■ n suiface tcmpeiatuic of the hands, wc might hazard that under 
contiolled cxtcinnl tcnipcatiiic conditions, chose with coldci hands 
liavc less excess heat (cncigv) witluii the hodv than do those with 
warinei hands Under these conditions moic of tlic blood cnculation 
IS. bv vnsconstiiction ot skin capillaiics, mcc gencially conlined 
uithm the body with icsultanc maintenance of normal internal tein- 
pciatiiie ihe heat of the back of hand surfaces, accoidmg to these 
assumiitions, may thcrefoic be physiologically and psychologically 
significant in two ways, (a) as an indication of the degiee to 
which energy production m the body exceeds ilic needs fot intcrnfil 
functioning, and (b) as an index of the relative amount of excess 
eneigy available for functions less ncccssaiy to oignnic adaptation, 
such as social behavior 


That insufficient supply of this excess eneigy may be indicated 
in ccitain psychotic states is suggested m numerous studies relating 
to subnoimal cuculatory functions and abnoimal mental states 
The ciiculatorv deficiency frequent in schis'oiiluema ns dcmonstiated 
bv Lewis (16), the low ciiculaloiv lating shown by Tientzch (24), 
the prevalency of cyanosis shown by Coincll (6), are a few in 
point 

Emotionnl contiol, sociability, social adjustment, and attiactivencss 
of pcrsonalitj', as indicated heic, may be lelated to encigy supply 
as measured by the sin face tcmpei.ituic technique 


E. Summary 

Having dctcimincd, in tss’o prcliminaiv cxpciimeiits, that, witJi 
ceitain modifications, the “Deimatherm” ivas adequate and icliahle 
for measuiiiig smfacc tempciatiiie, and that nuiscrv childicn wcic 
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receptive to its use, tlic relationship between surface temperature and 
social tiaits was studied, resulting in the following conclusions: 

1. There is a positive rcLitionship between back of band tempera¬ 
tures and sociability, emotional contiol, case of social adjustment, 
attractiveness of personality, and effective energy 

2 There is little relationship between back of band tempciatuics 
and mental effectiveness, skill in work and play, ascendance-sub¬ 
mission, or scores on intelligence 

3 Temple temperatures do not appear significant as indicatois 
of the traits studied 

4 Temple-hand gradients show essentially the same relationship 
to social tiaits as do hand temperatures. 

5. Median deviations of temple-hand gradients and back of hand 
temperatures appear inversely related to effective cncigy. 

6. A conclation exists between outdoor and skin temperatures, 
aftei one hour adaptation to constant lOom tempcratuie 

7. Instances of emotional control weic accompanied by increased 
hand temperature, wlule those of non-controlled emotions wcie ac¬ 
companied by a decrease. 

8. It was suggested that the heat of back of linnd surfaces might 
be significant as an indication of the degree to which energy pio- 
duction in the body exceeds the internal needs and as an index of 
the excess eneigy available for functions less nccossaiy for oiganic 
adaptation, such as would be expected in social behavior. 
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A DEVELOPA'IENTAL STUDY OF THE PODILY REAC¬ 
TION OF INFANl’S TO AN AUDITORY 
STARTLE STIMULUS’ 

Defat unnit of kditcalton, UiiivLisi/y of lloclieilrr 


FrancI'S M CL'VRkl^ 


A iN'lRODUCTfON 

Tlic piesent study tiacc; the utnetit clcvclo;3nu;nt of .i bodily ic- 
nctioii puttciii induced in infants folluwinp a sudden inti’iise audi- 
toiy stiimihia (tilt dioppjnc of a l\v<j*|iinui(l non wciitlu tliicu feet 
to a haid wood suifacc) 

Responses to stcUtlc stimuli have been picviouslv lepoited Mover 
(12) notes that uiulei violent stimulation infants mitv tiiiow the 
nniib upward, howevci he does not dc'«cnbc tlic actual couisc of 
movement Gordon (6), making an extensive study in winch 
he lefeis to tlic e.ulicr woik of Moio rcpoits the elicit.ition of the 
jVIoio einbiace leflcx in infants \\hcn foicibly stiiking the table 
on which the intants wcie placed Halvetson (7) reports tli.it 

A sudden emotional upKcaval will cause tUc dorsally placed 
infant to abduct the nini stronch oii a iricat sweeping nrr 
Then follo3vs the slow gindiinl and somcwtini inttiiniltcnt nd- 
diicti\e movements which canv the iippci ami closer to the 
trunk 

Caivcstnui (1) has iccoidcd cli.vngcs in tcspiiation and fontancllc 
piessuie on a kyinngiapli in infants in icsponsc to sound Piatt, Sun, 
and Nelson (14) used the stabilimetei pol 3 '^giaph technique to measure 
the amount of .ictivitv ch.inges to sounds of a can, snappci, electric 
bell, and tuning folk. Uoth ot these studies suggest that sound 

'■Submitted on September 1, 1939, foi publication in 'llie Journal of Psy¬ 
chology, but given immediate publication licie because of the crowded 
conduion of tliat luurnni 

^Thanks aie due inembiis of the staiT of the Middlesex IIrispit.iI, Middle- 
town, Connecticut, and also of the St Joseph's Hospital in pjovidence, 
Rhode Ishind Particular gratitude is due Dr living Lorge, ])r Jack 
Dcinlap, and Mr Arthur Uoffman for tlieii interest and helpful suggestions, 
and to Di Mnigarct Fries for her courtesy in allowing me the privilege 
of Mc'Miig her film itcords of infants 
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btimuli mav have diffeiential effects of their own, and that the 
general effects of all sounds is disturbing and becomes incieasingly 
fco with incicased intcnsitv Both studies affoid furtliei evidence that 
the behavioi of the newborn infant is influenced in an orderly and 
measurable way by common sensoiy stimuli 

Stubbs in studies of the behavioi of the nevv-boin infant (17) 
recorded observable response-^ to sound stimulations, which wcie 
classified undei the following types* Eyelid closing and opening, 
eyelid flicker, eycbiow wnnlcle, face coiitiaction, and lelaxation, head 
movement incicase, geneial body movement increase and decrease, 
aim movement increase and decrease, leg movement inciease and 
decrease, and such oveit lesponses as ciymg, smiling, mouth move¬ 
ments, and eye fixation. 

I\'lore recently tlic work of Strauss (16) on the bchavioial lesponse 
to a sudden loud sound has been investigated by Hunt, Claikc, and 
Hunt (11) By means of the pbotogiapluc technique they iccorded 
on 16 mm cinematic film the responses of a group of 60 infants, 
langmg in age from eight days to eighteen montlis, to tlic filing of 
a .22 caUbec blank cartiidgc. The More leflex was elicited in all 
subjects not more than one month old, the age at which the Moio 
teflex had disappcaied in all subjects was found to be between 
the fouith and fifth months In those cases where tiic Moio reflex 
did not appeal, tlie startle pattern dcsciibcd by Stiauss as typical of 
adults was found; although opposed and non-typic.il movements 
tended to appear, paiticulaily in the upper exticmitics, Claik, Hunt, 
and Hunt (10, 11) also repoit the picsence of plantar responses 
and incidental responses (crying, escape, sound orientation, etc.) in 
this s.ame expeiinrental gioup in response to the auditory stimulus 

The tendency foi opposed or non'typical movements to appeal when 
the infant responses were investigated for the picsence of movements 
which Strauss describes as typical of the adult staitlc pattern (16), 
as well as tlie question of the relationship of the Moro reflex to the 
Strauss startle pattern could better be investigated by determining 
the changes in the bodily reaction pattern of infants at stated inter¬ 
vals duiing the first 20 weeks of life. 

B Procedure 

Fourteen infants were used as subjects—eight male, and six female. 
The babies were photogiaplied within the first 14 liours after birth 
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aiul subsequently at one week, foui weeks, eight weeks, twelve 
weeks, sixteen weeks, and at twenty weeks of age, A tot.il of 98 
cinematiually iccorcled obseivations weic available tor study 

The infants were photographed initially lying flat on then backs 
in the liospital ciib At the latci dates they were pliotogiaplicd 
lying flat on a legulation canvas cot. 

T. he moving pictuic caincia, placed oveilicad, was run at 64 fr.imcs 
pei second (four times noim.il speed) The sudden, intense, auditory 
stiiTiulus was the sound pioduccd by dropping a two-pounil non 
weight three feet above a hardwood siiifacc 

I'he picttiies weic analysed by thicc persons woiking indepen¬ 
dently They iverc scoicd for the piescncc of the vaiious beh.ivior.il 
components of the typical Moro icsponse, together with eyelid icflev, 
and plantar icsponses and movements of the lowci extremities. 
In cases of clisagiccmciit among the scoicis, the individunl judgments 
wcic tabulated 

C. Results 

Tile records of eacli testing pciiod thiougliout the 20 weeks show 
that a bodily icaction pattern m response to a startle stimulus was 
elicited in «'ill infants. As is indicated in Table 1, the general chai- 
acter of the composite pattern m each infant undergoes a change witli 
age. The intcriclated individual movements of trunk and limbs 
undcigo many modifications in kind, amount, and sequence which 
show an incieasingly fine coordination of movements up to the 
twentieth week. 

The response most charactciistic of the eaily weeks (icaching its 
height in terms of intensity at eight w'ecks) is the pattern commonly 
refened to ns the Moro embiace icflcx, in which the following ele¬ 
ments appeal: 

1 All Initln) eyelid response 

2n. Frimnry extension of the upper 0 x 11011111108 involving 
Intelnl-wise nddiiclive movement of upper nrin nnd shoulder, 
frequently to 01 neai shoulder height, accompanied by exten¬ 
sion in the elbow, supination of the lowci arm, extension of 
hand and fingers (somclnnes with tremors). 

2b, Subsequent, alow, grailuai, clasping movement involving 
addiictivc motion in shoulder and upper arm, flexion in the 
elbow, pionntion In the lower arm during which the whole aim 
dcsciibcs an me .as the hands arc brought to a mid-line 
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position ncai the head Moio niul Fieiulenbeig icfcr to this 
clement of the response as n protective clasping movement 
(13, 5). 

3 JLxteiisoiy movements in head and titink (aicliing) 

+ Extensoiy, ficxoiy, oi (Icxoiv followed by txtcnsoiy, oi 
extensory followed by flexoiy jcapoiises in the knees and Inps 
5 Turning in of ankles 

<3 Plantar responses as overflow or sccondaiy icsponscs, in 
which flexoiy, extensoiy, oi mixed movciiicnCs m.iy occiii The 
infantile Bnbmski appeared in one of seven recoidings in five 
cases 

The piimaiy extensoiy movements of the tiunlc and limbs arc 
giaduallv leplaced by flexoiv movements chaiactenzcd bv gieatcr 
finesse and less intensity Tlic subsequent cLisping movement of 
the aim, which appears with gicatcst ficquciicv in tlic eighth week, 
dies out as piimaiy flexoiv icplacc caily extensoiy movements in 
the upper extremities By the ti\entieth week Hie subsequent clasping 
movement of tlic aims had disappcaicd and in but two cases wcic 
the movements desciibed bv the arms at all suggestive of this eaily 
pattcin 

Throughout tiie first two months the shouldei movements seem 
to dominate the directional movement of the aims and hands. The 
shouldei, as it moves laterally in abductivc fashion, often carries the 
arm about with little oi no elbow extension oi flexion. When the 
arm abducts to or near shouldei height, supination occuis, when the 
arm returns on its adduciivc phase, pionation takes place The 
degree of lateral movement of the arms decreases with age A study 
of tile motion pictuie reemd of the aim movements icveals that up 
to the twelfth week l.xteial-wisc abdiictive and adductive movements 
of the slioulder aic made with greater facility than foiward flexorv 
movements which take the aim out of the body plane Foiward 
flexoiy movement in the shoulder and upper aim, while appealing 
as eaily as the fiist week, becomes an incieasmglv chaiacteristic ele¬ 
ment of the response during the sixteenth and twentieth weeks At 
the same tune flexoiy movements in the elbow, hands, and fingcis, 
and pronation in the lower aim appeal with gieatei ficqucncy as 
piimary movements in the startle icsponsc. 

The total response seemed in infants 16 and 20 weeks of age 
moie neailv resembles the startle pattern reported m chilclien by 
Hunt and Claike (10). 
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The relative inteiisitr of the icsrpoiisc obscivcil v.nicd from iiuli- 
viclual to individual, also within the same individual from one ob¬ 
servation peiiod to the next 

There appears to be a relationship between the peisistcnce of tlie 
Moro reflex and the calculated gestation peiiod In the tliiee infants 
whose calculated gestation was less than 31 weeks, the Moro per¬ 
sisted into the sixteentli week In t^vo of these cases, although a weak 
response was elicited during the first two obsci vations, certain ele¬ 
ments of tlic Moro lesponsc persisted into the twentieth week. On 
the otbei hand, in five of the seven lecoids of an infant in ■whom 
post maturity was indicated, a mild, well oigani/cd response, gen- 
eiallv flexory in chaiactei was elicited. 

In the lemaining 10 infants foi whom noimal gestation was 
icpoitcd, individual diftcicnccs wcic ohscived m the strength of the 
lesponsc duung any one testing pciiod, and in the time at winch 
piimary flexory movements tended to icplacc extensory movements 
Two infants who weic ciicumciscd on the ciglith and tenth day, 
showed a greater excitability and more intense icsponsc to the startle 
stimulus during the fouith and eighth week testing periods than in 
pievioiis or subsequent examinations 

D Discussion 

Such infoimation as is available in regard to the neuro-physiology 
of eaily infancy appeals to bear a relationship to the changes observed 
in the icsponse pattern (paiticularly m the upper cxtiemities) ob- 
seivccl in the gioup of 14 infants followed in this study from birth 
to the twentieth week 

In Halverson’s studies (7, 8) of the development of pielicnsion in 
infancy, and of early giasping lesponsc, we find an mteiesting 
paiallel in the type of arm movements the infant executes in the 
eaily months. Halverson (7) reports early movements of t!ic arm 
to be lateral or principally lateral in charactci, as well as jeikv 
and discontinuous. The shoiildei activity seems to dominate the 
first voluntary reaching movements of the uppet extremities Rc- 
stiiction m the use of the elbow and forearm are repoited as char¬ 
acteristic of leaching movements up to the twenty-fourth week 
Halverson seeks an explanation foi these findings of letaided func¬ 
tioning of the forcaiin and hand, m the inconipletcd development of 
both the peripheral ncivcs and the higliei nervous centers foi several 
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weeks after birth His studies show that not until the thud or 
fourth month has development within the nervous system i cached a 
stage when some coitical contiol ovei prehensile activities may be 
expected 

Such neurological evidence as is available points to an mcompleted 
development of peripheral nerves and muscles foi seveial weeks aftei 
hath Neither the effector ncivcs to the muscles, noi the muscula¬ 
ture Itself is functionally well developed at biith, accounting in jiait 
foi the gross nature of the movements obsetved m the younger 
subjects in response to an auditoiy staitlc stimulus, 

Heptner (9), aftei compaiing the aim of a new-boin boy itb the 
light aim of a three-year-old boy and the aims of two men, concludes 
that the forearm of a new-born boy is, with icspect to miisculatiiic 
and nerves, less well developed tlian the upper arm. The latio of 
the giowth of the penphctal nerves of the aim of the thrcc-year-old 
boy to that of tlie new-born boy is 4 to 1. 

Westphal and MacCallum (19) show that microscopically the 
individual muscular fibeis of new-born infants have about onc-tlurd 
the diamctei of similai fibers in ycar-old infants. In addition the 
fibers at birth are lound, while in adulthood, they arc polygonal. 
Some of them are polygonal at three weeks, wliilc othcis icmaiii 
lound even after one yeai 

Fui tiler investigations of Westphal show that muscular response 
to electric stimulation in childicn vaiying in age from one houi 
to eight years is less intense for the first few weeks of life, and that 
muscle contraction occuis at a slowei rate m younger than in oldei 
infants (18). 

The ceiebellum at birth is 6 per cent of the total biam weight 
and within a month’s time it grows to foiin 10 pei cent of this 
mass, showing more rapid development in postnatal giowth than does 
the cerebrum The cerebellum attains practically its full size before 
the fifth year Since the cerebellum concerns itself with bodv 
equihbiiura, muscular tone, muscular cooidination and adjustments— 
in short, the synergy of muscle response—this lapid inciease with¬ 
in the first month after birth is significant in intcipicting the in¬ 
creasing finesse of movements noted in the pieseni study of infant 
response to an auditoiy stimulus. The presence of ticmoi of the 
fingers, discontinue movements of the shoulder and aim, plantai 
responses, etc., elicited in gieatest fiequcncy during the eaily weeks, 
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point to a lack of syiicigv govciniiiK the duiactci of the pattern 
elicited (15). 

The Qidci of musculai development is in a distal diicction, the 
differentiation of structuies of the uppci aim preceding that of the 
foieaim, in turn preceding that of the hand (15) Tins is noted 
in the peisistcnce of e^tensoiy movements in the dhow, and in the 
peisistcnce of icstiiction of movement in ilic lowci aim, mist, etc., 
Jis indicated in the data picscntcd in Table 1, .md also in the 
tendency of the shouldei to determine the diicctional movement of 
the whole aim in the eaily Aveeks 

Feldman (4) holds that all movements of the hodv at hiitli aic 
reflexes and that incomplete development of the inlubitoiy ccnteis 
accounts foi then cxaggciation Ccilainly the movements recoidcd 
111 the eaily months m icsponsc to a startle stimulus aic moic intense, 
moic jeiky, disconlimioiis, often delayed, and gieatei in incidence 
than those appealing in the sixteenth and twentieth weeks 

Willie the complete answci to the questions implied m this dis¬ 
cussion depends upon a neuro-physiology which is at piescnt lacking. 
It would seem that the pioblcm of the iclationship of the early 
piimary generally cxtcnsoiy icspoiisc to an auditoiy staitle stimulus 
and the latci increasingly flcxoiy one, can be explained m teims of 
the imperfectly developed condition of tlic pcriplieial nerves and 
muscles and the ccntial nervous system during the early months 
following biitli. The gieatei incidence and quantity of leg move¬ 
ments, aim movements, plantai and lingci movements m infants 
as compaicd to cliildren and adults, points to this lack of contiol by 
higher ccnteis 


E Summary 

An investigation of the bodily response of 14 infants during the 
first 20 weeks afiei biith to an auditory staitlc stimulus—the 
dropping of a two-pound iron Avciglit a distance of three feet 
to a haid wood suifacc, shows a gradual bieakdown of ceitiim ele¬ 
ments in the Moro response first elicited 

The pattern consists of an initial eyelid icsponsc, a pi unary 
extension of the upper extiemities (involving lateial-wisc abductivc 
movement of the iippei arm at shoulder, frequently to or near shoulder 
height) accompanied bv extension of the elbow, supination of the 
lowei aim, extension of the hands and fingers, and followed by a 
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slow’d clasjMiig movement (involving adductivc movement in the 
shoulder and uppei aim, flevion in the dhow, pionation m the 
low’cr arm), dining which the wliolc aim dcscilbes an aic ,ib the 
hands aic biouglit to a muMinc position ncai tlie chest and licad 
Dining the course ol movement the fingeis ftcqucntly exhibit tiemois 
Coincident witli the piimaiv movements in the uppci cxtiemitics, 
extensoi}' movements m the head and tiunk occui Extensory, 
flexoiy, including secondaiv flcxoiy and cxtcnsoiy movement in the 
knees and hips, turning in of the ankles, and plant,ii iespouses 
weie obseived as secondaiv iespouses in which flexoiy, extcnsoiv, or 
mixed 1 espouses appeal 

This pattern, winch ficquentlv occuis in incomplete foim, per¬ 
sists ovci vaiving intervals of lime, depending on the individual 
infant The relative intensity of the icspoiisc vanes fiom indi¬ 
vidual to individual, and within the same individual fiom one obsciva- 
tion peiiod to the next. 

The bodily icaction pattern giadnallv changes to one which is 
primaiily flcxoiv in chaiactcr, in which tlic movements aie less in¬ 
tense, and ccitain secondary movements (snih as the subsequent 
clasping lesponsc of the aims) die out. Flexoiy, foiwaul movements 
of the shouldei and uppci aims also giadiially icplace the early 
lateial-wise abductive, adductivc movements as chaiactcnstic ele¬ 
ments. By the cwentjctb week, in all subjects tlic pumniy lesponse 
was generally flexoiy in chaiactci 

An explanation of the change in the gcncial chaiactei of the 
pattern can in pait, be found in such ncuiological evidence as is 
at piesent available, which points to an impcifectly developed condi¬ 
tion of peiiphcral ncivcs and muscles and the central neivous system 
cluiing the early months following biith 
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re-administration of the witmer form- 

hoard TO FEEBLE-MINDED SUBJECTS*■ 

The Tiaimng Sthoal at 1 ititiattil 


An’uiony J Miirano 


The Witmci foiraboaicl has lonp; been considcicil a useful m<;tru- 
ment foi the tostinp; of clnldicn, but no study has vet appeared 
evaluating effects of ic-adininmiation Nouns aic available only 
foi Its fust admiinstiation ^ In othci woids, if wc compare the 
piesent Witmci scoic of <i subject with the scoie obtained by the 
same subject one yc.\i prevtous, nonm arc not available for the 
inteipietatioii of difteicnccs In oidei to meet tins difliculty, if only 
paitially, ^ve have gathered the scoies of subjects, each of wiiom 
had been tested on tlic Witmei on four diflcicnt occasions Since 
our subjects wcie all fccblc-mmdcd, life age could not be used ns 
a compaiative index. The Stanford-Binet mental age was tliere- 
foie used as a substitute index. 

The data were obtained from the files of tlie ps^’chologlcal clinic 
of the Vineland Tiaining School The selection of lecords -was 
based on the following ciitciia: 

1 The suh 3 ect has been given the Witmer iormhonicl 
on four (lilFcrent occasions duiing residence (The time inler- 
val between two clifTeicnt applications was found to be between 
2 ycais to 2 0 >cnis ) 

2 So far as could be clctcimincd, the sub|ect bad not been 
given the Witmei or any othei formlioaid test prim to niliniS' 

•Received in the Eilitorual Office on September 16, 1938 

‘The pioceduies and norms used in this study arc those of Young f+) 
Young used tlic shoitest of three trials as the basis for Ins norms For 
a icccnt statistical evaluation of the Witmcr formboard, see the thesis by 
Simmons (2) Simnmns maintains that the best iiicihoil of scoring tlic 
Witmer is by averaging the first three tiials Moitns based on this scoring 
procedure hai e not yet been csLiblishtd 

429 
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Sion to The 'Ii.uninR School Moieovei, a subject's lecoicl 
svas discaidecl if it was found that duiing icaiclence the 
siihiccl had been given /oimhoaid tests otJici than the Witinei 
(luring the jiciiod of time foi -which the Witmci scoics weie 
under considei ntion 

3 Ihe subject had been given a Stanfoid-lJinct intelli¬ 
gence c'cainination on the same foiii occasions when the Wittnei 
had been given 

+ The St.infoid Binet mental age of the subject m.is not 
lowei than fom ycais, noi grcatei than nine vcais' 

Fifty-seve/j subjects weic thus sclcclcd foi study The chanic- 
teiistics of these subjects .\t the umc of the fust administiation weie 
as follows Life age vaiietl fiom 70 to 143 ycais, 13inct mental age 
langcd fiom 4.0 to 8.5 vcais (/(?’s 38-85) , Witinei muhan ages 
i.mged fiom 3 0^ to 15 5 yeais Additional facts aic sumraaiizcd 
m Table I 

TAliLE 1 

Mlans, Sicmas, and Siomas 01 rnc Mcans for Ini At.i, liiNiT Minfai Aoi 

AND IQ, ANO WlTMFR MiDMV AgI IOR rJII JSf, 2NI>, 3n«, AND 
4TH Administrations 01 thi Witmir and Binit 


Binct ^^'llme^ 


Adminis 

traiion 

• Life age 

Mean e 

<>■111 

Mental age 
Mean <r 

Mean 

W 

a 


Mean 

9 


1st 

10 0 

1 9 

25 

dl 

1 3 

17 

62 

11 

1 5 

72 

22 

29 

2nd 

10 6 

1 9 

25 

6* 

1 3 

17 

61 

10 

1 4 

8.0 

22 

29 

3rd 

n i 

20 

26 

68 

1 3 

18 

60 

12 

1 6 

94 

3 + 

.45 

4tll 

12 7 

21 

28 

72 

13 

18 

59 

9 

12 

97 

32 

42 


Fjoin an inspection of this tabic wc see that at the fiist aclminis- 
tiation the mean Witmer median age exceeded the mean Binet 
mental age by 1 1 ycais; at the sc(.ond administration, the mean 
Witmcr median age exceeded the mean Binet mental age 1 6 veais, 
at the thud administiation, the Witmcr incicmcnt ovei the Binct 
was 2 6 yeais, at the fourth administration, the Witmci inclement 


®Thc Witmci jv most useful bctircen the ages of foiii .tihI riiiie je-sis 
In this study, because the subjects wcic feeble-minded, the mental age 
cntciion IS substituted foi the life age ciiteiion 
^Iheie was one subject svho did not come up to the foui-yeai nouns on 
the Witmei although he had a Binct M/i of 47 ycais, In ordci not to 
distort the data by omitting his score, his Witmci peifoimance was judged 
on the basis of speed and compiehension and placed at thice years 





^NTIIONY J MIIRANO 


431 


ove. the IJ.net was 2 5 ycn.s * The mean Witmc, niedum .i^e 
a Mays limhd than the mean Bmet mental aRc, .uid tiiuho. the 
ciencc tended to become piOKiessivcly gicatei hd to and includinct 
tnc tniKl administiation 

It we suhtiact the Ihst mean Hiiict mental a^e, 6 I yeats, tioin 
the fouith mean B,net mental afie, 7 2 jca.s. and then divide the 
diiteiencc, 1,1 ycajs, by the hist mean Hiiiri mental .lue, the Ihnct 
ratio lb .17. I'olloniiiK Oie s.nnc piocedtnc hn the Witmei, 
siibtiact the lust mean Witmei median a«e, 7 2 ycais. fmm the 
fouith menn Witme. median at?e, 9 7 ^cals, and then divide the 
dilteiciicc, 2 5 >cais by the htst mc.m Wmnet median aue, gettiMe 
a Witinei latio of 15 Jlv tins method of tomii.iiison, the Witniei 
scoics iiKieasod twice as much as the Jlmct sunes duiinn the same 
tunc inteival 


Anothci method of calculation yichU essentially the same loia- 
tionshipb If the diHcicnce between the lust Jhnet mental aiic and 
t ic fouith llinct mental age, 1 I ycais, ib divided hy the time iiiteival 
elapsing bcuveon the two, 2 7 jcaib, the ratio is ?7 It the clitter- 
ence between the first Witmcr median age and tlic fourth Witinci 
median age, 2.5 ycais, is divided by the tunc intcival between the 
two, 2 7 yeais, the ratio is 93. In this instance, the Witmei latio 
lb 2 5 times as laigc as the Bind i.itio. 

The lelatioiisliip between the mean Witmcr median ages and the 
mean J3inet mental ages is illusiiated guiphically in Figiiic 1. It is 
appaient fioin an inspection of the two curves that the Witmei incic- 
ments ate piogicsstvcly gicatei than the Binct niciemciits at each 

application The Witmei curve is at all points above the Binct 
cuive.'’ 


It IS not sl.itistieally jiislifiihlc lo compaie die scoics from one test with 
scoics on another test when the tests aic elenved f.om different standaidua- 
Uoii sainples In tins pupci it w.is Diouglit justifiable to cUsrcgaiil ilie issue 
f sUndauli/ation in oidci to anssvet the practical clinicil (iiieslioii Is the 
nwn'tal'agc^?^ feeble-minded subjects higher than then llinct 

Ms a ni.-iuei of iiueiest it should be pointed out th,tt the paiiial produrt- 
numieiu coeihtient of corielation between the first Binct and the fust ^\'itnier 
holding life age constant, is 63 , between the second Binet and second Wit- 
mci 44, betwceii the thud Binct and third Wilinci. SS. between the 
foiuth Binet and fouith Witmei, 62 llicie is a sigiiifiLant cliffeience 
between the mean Biiiet scoic and the mean Witmcr score at each aihiimis- 


tration the - foi the fiist administration is 4 9, foi 

istration, 6 3 , foi the thud, 6 8 , and for the fourth, 7 4 


the sccniid adnun- 
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FIGURE 1 

Graphs illustrating relationship between rncaii Bmet mental ages and mean 
Witmer median ages at the 1st, 2nd, 3rd, and kli administrations of 
the tests, The broken line represents the Witmer, the unbroken line 
represents the Binet, and the cnciicicd numbcis indicate the adinmis- 
tiation The emves me based on data from S7 subjects, each of whom 
was given the Binet and Wltmci tests on tlie same day on foiii successive 
occasions The mean time Inteival between the Ist and 2nd Qdniinis- 
trations was .73 years; belsveen the 2nd and 3td administiations 92 yeais, 
between the 3rd and 4th administiatums 1,12 ycais 

Grapiis of the same type as that shown in rigine 1 weie plotted 
for each of the 57 subjects It was found that five of the subjects 
liad Wltmci curves consistently below the Binet cuives, i.c, the 
Witmei scoie on each of the foui diffcicnt occasions was lower 
than the Binet scoie AVitli 15 subjects the Wilmcr scoies weie 
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sometimes liighci and snmetimes lowci tlian tlic limct semes m 8 
of these 15 subjects the W.t.ne, .co.c was lowm un only n^o he 
foui instances. With 37 sub.ects (65 pc. cent) tl.c Wumn Jjcl 
a ways highei than the Binct scoies, the ciiivcs ovctl.snpinc u 
no point 1 ns analysis of the data reveals that the diltcrcnce. 
between the Witmci and Hinet scoies. as shown in F.gme 1 cannot 
c attributed to the la.ge Witme. sco.es of just a few The 

(liftcicnces aie consistent foi the majot.ty of subjects 
A question in need of da.ification is- Aie the successively laigcr 
Witmcr semes the result of piact.ee o. are they the lesult of giowth 
of intelligence? In o.dei to shc.l so.ne light on this questnin wc 
examined the data of the fiist admin.st.nt.on. Subjects were dassi- 

between 4 .md 5 xveic gioupcd togethe, likewise foi tliosc fallL 
cuveen 5 and 6 6 and 7. 7 and 8. ami 8 and 9 It was found 
lint subject? with mciit,il ages between 4 and 5 averaged 7 ycais 
higlici on the Witmci; those tvitli mental ages between 5 and 6 also 
averaged 7 yea;^? lugher on the Witine,; those witli mental ages 
between 6 and 7 nveiaged I 1 years highci on the Witincr, thL 

the Witmer; and those with mental ages between 8 niid 9 
averaged 1,8 years higlie. on the Witmer TI.ese dlffercni.es a.e 
not statistically significant, presumably because of the small number 
of cases m each category But, nevertheless, there is ,i tendenev 
ndicating that the higher the Bmct score, the grcatci the difference 
between the Witmei .ind U.net scoies. To some evtenl, then, the 
successively higher scores on the Witme. raav be attributed to ni- 
creased intelligence, but this tactoi alone docs not account for 
ail the difference and we may tlic.cforc assume that the residual 
difference is due to practice 


Theie is. of course, the likelihood that the intelligence of the 
teeble-mrnded may be more adequately measured by a performance 
type test than by a predominantly vc.bal scale, such as the Binct. 
1 his possibility may be enter mined, but in the absence of cxpeiimcntal 
evidence there would be no justification th.at tlie Witmer type of 
formboaid would be .adequate for such a comparison 


Conclusions 

1. Feeble-minded subjects tended to score higlicr on tlie Witmci 
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than on the Binet^ not only at the time ot the fust adminlstiatinn 
but also on tliiee othei successive occasions. (The time inteival 
between the testing occiisions vaiyitig fiom 2 to 2 0 years) 

2 Tlie successive Wibnei scoics aic piogiessivcly higher than 
the Billet seoies up to and including the thud rc-administiation 

3 There is a slight tendency foi subjects with liigliei Buiet 
mental ages to'show nioie capitalivatioii on the Witiiict. 
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A NOTE ON PREHENSION IK A CAPTIVE 
OUANG-UTANG*^ 

Loho,„,o,y of Physiology. Yale Um^.,sUv School of hf..l,cuie 


John L Fin vn' 


The foim of the oi.mK hand has iCLcntlv ken dccnhci] by Midlo 

nnb.JT 1. .cpi,Nents.Hi.Lt is 

P obnbh basic simplicity m the aiclutectuic of the veitcbiatc band 
In tlic oinnit, owing lo a vtuking elongation of the ca.pal and 
ph.ilagcal bones, the hand is longci and nauowci than that of tlic 
clmnp.iiizee oi man, being compaiablc lathei to that of the llyhhg. 
tidne. 1 he tliumb is abbieviatcd. piojccting below the level of the 
head of the inetacaipal hone of the index fingoi The distal volar 
urfaccs of the fingcis othei tlian the thumb <i,e calloused and in.insi. 
tivc and, m the specimen studied, aic cicaily deliiuMted fiom the 
distal phalanx by a small cease ,n the skin which appeals lo mark 
the tip of that bone lypically the nails, vciy doseh altacbcd to 
the sole-pad, aie arched and angle shaiplv towaid the palmai surface 
of the hand Compaicd with the moic spatulate teatuies of the 
chimpanzee and liuman hands the mang hand appeals tiowel-likc in 
contour As a final stiuctuial considci.uion, it m.iv be noted that 
the fissuies on the palmai integument urn Inngitiidmally, meiging 
with a second family of lines maikiiig the point of adduction of 
the thumb I he lattci contiast with the moie obluiue lissuics found 
in those species m wliicJi a genuine tliumb-foi efinge. oiipnsition is 
possible, icflccUiig an inflexibility of movement 
The method employed in studying the animars pichcnsive behavior 
was the folloniiig The subject, a female nrnng-utang (Ponff,, 
pygfiiijeiis), in its estimated sixth vcai of life, was icgularly con¬ 
ducted just piioi to feeding time to a (luict loom wheie it was ma<lc 
to assume a sitting position on a cliaii before a laige table-top level 

.ou»ro;r;"foci”„Lr»ri‘«T ^ .. ' ■■■"" 

The .iiitlior IS grateful lo Prof J F Fulton for the use of the animal 
and he expernnemat facilities of the Laboiatory of PhjMologv, Yale Uni¬ 
versity School of Medicine, whcie the obscnation was ni.ule^ 
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With the elbows Pleic it was confionted with a small rack con¬ 
taining two shelves, one level with the table-top, the othei laised 
12 inches above Tluee stimulus objects, placed befoic it at vaiious 
distances, levels, and jight-left positions, wcic employed {a) a two- 
inch wooden cube, (A) a ball 2 5 inclics in diameter, and (c) a 
pellet (shelled peanut) 

During 50 observations, using the contiollcd vaiiations of con¬ 
ditions mentioned above, the sphcic vvas invaiiably piehcndcd in 
the same mannei. The hand was diicctcd stiaight towaicl the ball 
with a minimum of useless movement, in giasping, the thumb was 
wiapped aiQund the ball hoii^onlally with the hand pionated, In 
holding the ball, the thumb was released entncly. Results obtained 
during SO obscivations with the cube paialleled those just described 
with the chaiactcristic diffcicncc, allowed by striictuial dissimilarities 
between the two objects, that the thumb was moic adducted and 
was flexed at the phalangeal joint 

Four modes of piehending the small pellets weie distinguishable 
(fl) The simplest consisted in seizing the object diicctly with the 
mouth (i) Occasionally the pellet was “con ailed” to a point witli- 
in ‘'mouthing”-distance, by using the ulnar edge of the hand, the 
fingers being slightly curled to picvcnt the object from sliding off 
the finger-tips (c) More often, the arm was lowcicd fiom the 
elbow, and the doisal suiface of the hand placed over the pellet 
which was then pinched in the intcjdigital space between the 2nd 
and 3rd, oi the 3id and 4th fingcis. {d) Most commonly the 
pellet was clamped with the flexed hand between the thumb and 
the mesial surface of the forefinger, near the second phalangeal 
joint The data suggest that the conditions under which each form 
of prehension is dominant m this animal aic as follows* “Thumb- 
forefinger opposition” is preponderant when the pellet is i datively 
distant from the subject (20 inches from the navel), in the superior 
plane. By loweiing the stimulus to the level of the table-top and 
placing it in a proximal position (10 inches), the 2-3, 3-4 pincer 
response could be evoked with constancy. “Corralling” was fiequcnt 
when the pellets were placed in the inferior and proximal position 
Mouthing was likewise frequent when the stimulus was in the low, 
near position Throughout 200 observations no tendency towaid 
manual dominance was obseived; the use of either the tight or 
the left hand was conditioned by the pioximity of the stimulus to 
the particular member. 
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ha of the cliinipanzco in being more aanpteil to locomotion timn 
to leliension the thumb pbj.„.g httlc iSle tlie ailiorciil functions 
of hanging and hiachiation characteristic of the oiaiig and die g, 1 , 1 ,on 
Scllcmatlcallv, the lland of the oiang may be thought of as spcdaliz-ed 

newble 1 ir 7 '*f d “ 7 ("E. >>10001,), ,n conti.ist to the moie 

lleMble hand of tlie chimpanzee or of man mod,fid to the pieliensi,,,, 

of milnipulatahle objects. A,l.,ptatlon of the hand to tlie idle ",J 

locomotion with the consequent lack of manual devtciity cmielatcs 

with the relatively smallei ceicbial development and lllfteicntiatloi, 

n this piimato, and oltcis a possible cvplan.ition foi the evistcncc of 

of preheuln''""""'’"'’ >'-l.fc.al,ze,l, modes 
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PRECURSOR SIGNS OF PLANTIGRADE PROGRESSION 
IN THE HUMAN INFAN'I"" 

Chmi of Chihl Dex’ihf>menl, YaU Uiiivrurly 


Louisf liAiLs Amis 


A Tni'ropuciion 

All e.iiliei study of pione pioKicssion in the lumuin inf.int (1, 2) 
has siigfrested that theie aie at le.ist 14 stages m the iioiiHiil inonc 
sequence, the last of which is pljintigradc pioKression oi ciLcpinp on 
liancls and feet Of 20 infants studied, 14 cxluhittd pl.intigriulc 
piogicssion hcfoie walking This soioeudi.it high iicicciu.tge sug¬ 
gests that this phenomenon is .i natuial and may esen oner have 
been ii univeisal end stage of the pi one sciiucnce 

Since this type of beli.ivioi is exhibited by some infants hut not 
by otlicts, xyc may i.use the cpiestion of whcthei oi not plantigindo 
progiession has any prccnisoi signs which xvould, at an e.nly age, 
foietell sucli bchavioi A icvicw of the 14 pioiie stages suggests that 
such piecursoi signs may be obscived In Stages 1 niul 2 of the noimal 
prone sequence 

These two similai but distinguishable types of behavioi are both 
charactoiistic of the 28 weeks age level In the fiist type, the infant 
thrusts one knee fonxaid beside the trunk, the leg being flexeil 
abductively, and the doisiim of the foot contacting tiic stippoiting 
suifacc The second type of behavior is much the siuiic except that 
the attitude of the foot has a plantigiade suggestion, the foot being 
cvcitcd so that the iiinei side of the foot pi esses against tlie siippoitiiig 
suihice "VVlieieas m the first type tlicic Is a dorsal diag xvhicli 
hints a iclative weakness in the doisi-flexion xvliich l.Uoi piodiiccs 
the plantigiade foot position seen in plaiitipiadc piogiessioii, m the 
second type of bchavioi the foot position is dcfinitelv suggestive of 
the plantigiade progression which is likely to follow in five months’ 
time 

Although neaily all infants exhibit b«tli of these types of bch.avior, 
the majority of them piedominantly ami chaincteiistiLMlly exhibit one 

'•Accepted foi piiblicaoon lix Ainold GcscH of tlic Fclitoiial Boarti, and 
reccncd in tlie Editojoil Ofhcc on Deccinbei 1, 1938 
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type or the other In the piesent study wc have attempted to detci- 
mme whether or not the piedoiniiLincc of the second type of behavioi, 
that is, evcision of the foot in a mannci which suggests stepping, 
actually foretells plantigrade piogiession. If this is t)ic case, do 
infants who do not exhibit such piccursory plantigiade bch.ivioi 
also fail at a latei age to progiess on hands and feet? The following 
illustiatioiis (Figuie 1) define the two tj'pcs of eaily foot behavior 




Eurly Fool Behavior ‘ 

lyoe 2 1. *' ” 

Hon-plafttt,'rado PiunlltriiJe I 

FIGURE 1 

B Expijrimental 

At the beginning of tliis study, cinema and wiitlcn rccoids \\crc 
available on the prone behavioi of 14 infants These data included 
monthly, and in many cases bi-wcckly, rccoids of the pione behavioi 
of each infant coveiing the peiiod fiom 8 to 52 weeks and in some 
instances a longei period Quantitative analysis was made of the 
cinema rccoids to deteimine the predominance of Type 1 or Type 2 
behavior in each case. This determination was made by counting 
flames In cases where only wiitten records were available, detei- 
miiiiition was made by infeience. As to plantigrade piogicssion, 
determination was by inspection^ quantitative analysis not being 
necessary. 

Since analysis of this original gioup of cases involved backwaid 
prediction only, all data being immediately at hand, a supplementary 
group of 10 six months’ old infants was added that we miglit 
put piediction to actual test. These infants wcie visited in their 
homes. As soon as they exhibited Type 1 or Type 2 belinvioi, a 
written record of all foot movements during a 15-minute interval 
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as taken Since foiwaul foot tiuusts were too bnef to 

be measured witb a stop w.itcli, the mimhcr of time, that cith foot 
moved foiward in either position was lecorded. Tlicsc 15-minutc 

typrof ^ question as to which 

ype of behavior dominated Recoids included the behavior of both 

of ben?n ^ ^iscicpancy, behavior 

o h mo e active foot was consulercd. These infants wee icvis.tcd 
at intervals until ttiey weic 15 months old or until they had cv- 
hibited plantiRiade piogiession 

When all the data had been gathcied, the caily hchavioi of each 
»on-p}antu„adc (Type 1) or pUntiq.adc 
dJ^ Qi if neithci type picvailcd, .is amhvaleut L.iter bchavioi 
was classified .is nou-plunttgiade, plauitgiade p/offiemon, 01 plaim. 
gindc statue only. 

C. UrsuLis 

lable 1 indicates the dcgicc of coircspoiidcncc between early and 


_TABLE I 

Early behavior L.ater beh.'ivioi 


Non-P antigiadc No plantigrade 

Non-Phantigiade Plantigrade .tance only 

Ambiva ent No plantigrade 

Ambivalent Plantigrade stance only 

Plantigrade_ Plantigrade piogrciiion 


No, 0 / cases 


4 

2 

4 

1 

12 


late behavioi If early behavioi predicts latei behavior, cliiMicn 
whose early foot postuie has a definite plantigr.idc suBgcstion will 
at a latei age piogiess on all fouis (palms and soles) Convciselv. 
children whose eaily beh.'ivior is non-plantigrade would not be 
expected hater to progress on all fours, though they might con¬ 
ceivably attain the all fouis position Likewise, childien whose eailv 
beliavior is '‘ambivalent” might be expected latci to show no pJ.inti- 
grade beliavioi 01 at most mcic assumption of the plantigrade stance 
without actual progression on all fours 

The combinations of categories in this table aic all in accordance 
with what we should expect iii case early prone behavioi is definitely 
predictive of latei behavioi It will be seen that 23 out of the 24 
cases in the present study fall in one or the other of these combined 
categories 

As the table indicates, 12 childicn who at six months exhibited a 
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tvpe of foot lieJwvioi, Ijtcr cjcpt on pdhns fijjcl soles 
It Is m accoidance With the theojy (1, p 4S4) that planUijiade 
pjogjcssion is one of a senes of pionc bchavioi stages common to 
many nojjn.il infants, that the largest iiumbei of cases should fall 
in thia tatcgoiv. 

Of tlie six cbildien who at six months exhibited no plantigiade 
behavioi, foui showed no plantigiade bchavioi at one yeai, two 
assumed the plantigiade stance Of the live who at six months wcic 
in the ambivalent tatcgoiy, foui showed no plantigiade behavioi at 
one ye,u, one assumed the plantigiade stance 

In only one of the 24 cases did eaily bchavioi ptove non-piedictive 
of latei bchavioi. This was the case of a gul who .it six months 
showed maikcclly plantigiade bchavioi She latei attained the 
plantigiade stance, but walked at 11 months, and was not seen to 
piogiess in plantigiade fashion tailv bchavioi luul indicated that 
plantigiade piugrcssion would piobably be obscivcd 

D Conclusions 

It appeals tliat definite jneciiisor signs of jilantigiadc jnogiessinn 
may he obscived in tlic liuman infant If caily (about 28 weeks) 
foot behavior chaiactciistically has a definite plantigiade suggestion, 
that is, if the inner side of one foot picsses against the suppoiting 
siiiface in what approaches a stepping position when the knee is 
tliiust foiwaid beside the tiunlc, plantigiade piogression will piob* 
ably be exhibited latei Picdommancc of that type of bchavioi m 
whicli the doisum of the foot contacts the suppoiting suiface when 
the knee tliiUbts foiward, suggests a iclativc weakness in dutsi-flexiun 
and indicates that plantigiade piogiession will probably not be ex¬ 
hibited latei Picdominance of ncithci one noi the othci, also indi¬ 
cates that plantigrade piogiession will piobablv not be exhibited, 
although the plantigiade stance may be assumed 
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KELATIVK JUDGMENT IN PUPIL AIJIUTY RATINGH^ 

GtU, ColotaJo 


C C Moore 


Since the heKinnnifr of the testing movement foi iiUclli^cnic tlieic 
has hecn considciahle conjectiuc tontcimtiK the jiccniaev Avitli ^vluth 
teaclicis aic able to judge the lelativc native ahiht)^ of a gimi|) of 
pupiK i he assumption lins too often been made that if a tracher 
lias taught a gioup of pupils foi some time, he uill be al»le to place 
each pupil on a scale fioin high to low native ability with a huge 
dcgiec of accuiacv Those who have A\oikc(l with tests of native 
abihtv h.l^c seni^ed in some dcgice the maccmacy of judgment iliawii 
tiom an acquaintance of a pupil in one oi two classes 

It IS quite piobabic that a teacher*;, judgment conceimiig a pupil’s 
native alnlitv is laigclv deiived fioni the pupil’s accomplishment in 
that teachers class. Howcvci, theic seems to be a siupnsing diftci- 
ence between pnpil-accomplishmcnt as icwauiccl tlnougli the grading 
pioccdure now followcil by tcachcis and the actual native ability of 
pupils as shown by a standaidi/.cd test of native ability (1). 

The question considcied in this discussion is not concerned with 
any pauiciilai nicihod of ranking pupils for intelligence, but with 
the accuiacv obtained Mhen tcachcis aic allowed to deteuiunc the 
lelative intelligence of mcinhcis of a group by any method they 
may devise Undei otdinaiy conditions ate tcacheis able to obtain 
a liigh dcgice of accuiacv when an attempt is made to place each 
pupil of a gioup on a scale fiom high to low accoidmg to his 
position in lelation to cvciy other pupil in that gtoup^ 

The objectives of this study wcic; (a) To dctciiiiinc the dcgice 
of accuiacy ^\iih winch te.icheis aic able to place pupils on a com- 
paiative scale of intelligence, {b) to compare t!ic latings of diftcient 
tcaclieis with each other, (c) to coinpaic the avciage of five teachers’ 
ratings with each teachei’s individual rating, and {d) to compaic 
the aveiage of the five latings W'lth a test of nntive ability 

The study was begun bv submitting a list of 92 pupils to five 
tcachcis fui the purpose of having the teachers rate tlie pupils The 

•Receivud in the Etfitorial Office on December 12, 1938 
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names on the list included all tlie pupils in a sniifll Jiigh school 
Most of tlie pupils listed weic in one or mojc classes of each 
teacher to udiom the list was submitted The instiuctioiis inclxiclccl 
m the list-, were- (/r) That the teacher should rank the pupils 
accoiding to the teacho’s estimate of each pupil’s native ability as 
compaied with the intelligence of each other mcmbei on the list, 
and (6) that any method of deteimining the lanic of the pupil might 
be used w'hicii in the teachei’s judgment would give the most accu¬ 
rate icsults The tencheis were fuithcr iiifoimed tliat no pupil 
should be lanked wljo wav not in at least one of the teachei’s classes 
and that aiiv pupil’s name might be omitted fiom the list if the 
te.ichei considered that he could not piopeily place the pupil 

Tlie instructions doubtless account foi the great diffcicnces in tlie 
luimbci of pupils ranked by the diftcrent teachers 

Subsequent to the ictiiia of all the lists witli -ilic complete 
lankmgs on them the Otis Gtotip Intelligence Scale, Advanced 
E,\nm\niii\ont Form A, was administered to each pupil whoic name 
appeared on the oiigitul list and fiom this examination the IQ'^ 
ot the pupils were dctcimmcd. These lesults were then paired with 
each tcnchci's ranking and the coefficient of coiiclation dcteimined 
foi each group. Tlic relative position of a pupil on one list wag 
pniiftfi with the relative position on anorhei list and these paiis 
coirc’lated, The position of a pupil as given on one list was paired 
witli his average on all five lists and these wcie conelated Tlie 
average of each pupil on the five lists was also paiied with his lank 
as detcimincd by the Otis Gioup Inielltgence Scale. 

There had been no previous tests of mental ability made available 
to this group of teachers and no te.ichci had access to the peimanent 
rccoids of the school. This made the only mateiial available to 
each teacliei that of Ins own giadcs and sucli devices as he might 
constiiict individually 

Teachers were infoiuied that the results of then ranked lists were 
to be used foi a study They weic asked to work independently 
of each othei, and weic requested not to discuss the position of 
pupils as listed by them with the listing ot othei tcachcis. The 
siv.e of the coefficients of coriclatiun between tcacliei's intmgs sug¬ 
gest tJiat the teacheis cairicd out these instructions very definitely. 
The verification in the dates on which the lists weic received fiom 
diftercnt tcachcis indicates that no two teaclicjs were working 
together. 

The total number of pupils listed for teachers to rank was 92 



TABLE 1 

The Pupils Rated by Five Difterekt Teachers Compared with the Imtellicenci Quotient of the Pupils Rated, the Average of 


C. C. T>TQOleK 


++5 


u 

Is 

5 

u 

Si § 

a “ 


Q t 

^ o 



JS 

o 

M 


^ W o« 
< 


S&; 


fcq „ 


»r» w 

Oh 
t-H ^ 

^ S 

60 

, S «■<% 

C') so 

-•■ k. 

^ 9 
^ ON <NJ 


t*^ O Os 
^ >0 

i 

1 

^ NO 

^ ^ ^ 

“•*'*« cr, 

*lH 

ja 

^ w> 

NO \o 

S Sr, oo 

NO NO 

NO i’sh r% c>s 

uf 

^ WN «o 

9m tm9 wm 

<v* 

NO Os Ch» NO OO 

W-> Ny^ 

te; 

to 1-^ to 

WN V> U> N«N 

, S M- 

«0 V-| fe-s, 0> ^ ON 

^ O «=> H- —< 

w 

^ H- r^i ^ Os 

^ my-» vn 60 Ny-i 

la- •'• 

NO —* ^ ««N 
^ 1“^ t-^ 0& 60 OO 

c 

o 

» 

(J 

o e 
-c 2i 

^ J 

0 0 0 0^4. 
2; a ?3 


•h m I-« >-^ O 

4> 4i» 4> W b£| 

^ ^ ^ ^ _2 

••• 

n 

O 

cd vd «4 o ^ 





440 


JOURNAL OF GENETIC PSYCHOLOGY 


The number each teachei lanked is shown ui Table 1 It may be 
seen from tlie numbei of pans correlated that one teachci lanked 
only a little over 50 per cent of the pupils on his list The gie.itest 
number of pupils on any list which was laiikod amounted to a little 
over 91 per cent of the entne list. The data show that the final 
rankings used in this study wcic based in part upon a selective group. 

Summary or Findings 

The aveiagc of the five teachcis’ ratings has a much highei cor¬ 
relation with intelligence than it has with the rating of an individual 
tcachei The couelation between the average of the latings and 
intelligence is 74 The range of coefficients foi the five teachcis 
taken separately is fiom 49 to 64. Tlicie is a higher coiielation 
between each teacher’s lating and the avciagc foi the five latings 
than there is between the aveiage for the five ratings and intelligence; 
between intelligence and each teacher’s rating; oi between one 
teacher’s lating and any othei tcachci’s lating The least iclalion is 
found between die lating of one teachci with tlic lating of any 
individual teacher’s rating 

Conclusions 

According to the findings, the nearest approach to the accuiacy 
of a test of native ability toi dctcimining the intelligence of a pupil 
18 the average of bcvctal teacher’s ratings This lehability is far 
too low to be substituted as a basis for judging native abilitv sepa¬ 
rately from an intelligence test. The better tests of native ability 
have a leliability of about 95 Such a test would have a coefficient 
of dependability of 69 The coefficient of conelation between in¬ 
telligence and the aveiagc of several Icachei’s latings is only 74. 
The coefficient of dependability is only .33 foi such a coiiclation. 
Thus the coefficient of dependability for intelligence and the aveiage 
of scveial teachci's ratings is less than one-half as great ns the 
coefficient of dependability should be for tests having high leliability. 


Reierence 

1 Moore, C C Needed A new plan of grading Sihool E\ct , 1937 66. 
402-403 
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TWELFTH INTERNATIONAL CONGRESS OF 
PSYCHOLOGY 


Godfrhy Thomson, Geueml Seaetaiy 


The Twelfth Inteinational Congicss of Psycholocv will be held 
in Echnbuigh, Scotland, fiom 22n(l July to 27th July, 1940 

The Congiess fee has been fixed at tlmty shillings (£1 10s) 

steiling foi active members and fifteen shillings (15s ) stciliiig for 
associates 

Aiiangcincnts arc being made by vhich a laigc piopoition of the 
mcmbeis can be accommodated in Univcisity hostels The inclu¬ 
sive charge foi such accommodation will be about fift> shillmgs 
(£2 10s ), excluding midday lunches, auaagcmcnts for which will 
be made elscwheie Membcis who do not dcsiic accommorlation in 
the hostels can easily secure accommodation in hotels and private 
hotels, of wluch Edinbuigh lias a huge numbci 

When the Connmittcc of Oiganization is fullv constiliited, formal 
invitations will be issued It will, howcvci, gieatly facilitate ar¬ 
rangements if as many ns possible will let the Gcncial Sccictniy 
know now that tlicir attendance at the Congress is piobable In 
the meantime subjects foi symposia, general discussion and lectures 
aie under coiibideiation bv a Pieliminaiy Aiiangeinents Committee 
A volume of Proceedings of the Congicss, containing abstiacts of 
papcis read, will be published, the cost of which is included m the 
Congicss tec for Active mcmbcis. 

JAMI'S Dri-ver 

Ptcsulent of Coniiniilte of Oigamzalion 

Godfrey Thomson, 

Genet al Seuetaty 

i^Motay House, EtUnbiiigh 8) 
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A SERIES OF TAPE-PRINTING BOARDS'* 

Cnmhi ulff!, MassachuscHt 


Marie L H Forbes 


The appaiatus clesoubed in the following is an attempt to adapt 
to tape-piinting some of the tiaditional matciials of infant schools 
from the histoiic hom-book oi “ciiss-cioss-iow” to the scnsoiy 
materials of Froebel, Scgxnn, and Montcssori It consists of a 
boaid with numcjiCfil!}' gioupcd holes and loose pegs, and a senes 
of seven piinting bo.iuls each equipped witli icady-mkccl blocks, fixed 
piinting flame, and gummed tape 

The device lias been designed with economy to seivc iinder- 
piivileged cliildicn m ciowdcd institutions and isolated luial 
homes The specifications, include a plain basswood canying case, 
not muck Lugci than that of a poitablc typcwiitcr, which when 
open has the appearance of a cupboaid, with cleats on which the 
boaids slide in and out, the complete outfit weighing about 10 
pounds 

The punting boaids aic piovidcd with sticks oi blocks ns follows 
(1) gcometiic sticks., (2) coloi sticks, (3) blocks with colored 
geometric labels, (4) blocks labelled with cioss and geomctiic out¬ 
lines, (5) blocks labelled with domino and digit on adjacent sides, 
(6) blocks with Gothic alphabet, (7) blocks with Roman alplinbcl, 
capital and small letteis on adjacent sides. 

When in use the piinting boaid is clamped sccuicly to the table 
in the left-hand coinei, the cluld being allowed to use botli hands at 
the same time 'I'he mechanical opeiatioii is the same whether the 
child is matching by supciimposmg ot by copying In the formci 
opeiation tape is used, the tape having been mailced off in sections 
tile width of a block, cvciy othei section stamped, in the latter, 

‘“Keccived in tlie EdiCoiiai Oflicc on September S, 1938. 
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index caids, stomped witli a single item oi a low uf items In tlu 
former with piintcd tape m the piinting fiarae, tlie child (ff) looks 
in the fiaine, (Z>) selects the lequued block, (c) pl.iccs the hlnck in 
the flame, (d) ictuins the block to the tiay and (e) pulling the 
tape, “spaces” In the lattci, with felt iindct the blocks inkc<l. 
With white tape in the piiiitmg fiamc, with a stomped index cai.I 
displayed as a model, the child (tf) looks at tlic model caid aiul 
icpeats fioni above. 

The wiitei giatefiilly acknowledges the examination of the ma- 
teiials by Di Waltei F. Deniboin, Diicctoi of the Psvcho-Echica- 
tional Clinic, Haivarcl Univcjsity 


General Specifications 

I*cg board The peg boaid which Imngs folded on iKc inside of the iight- 
hand door of the caiiviiig case consists of two bonids in x 5 in x Iri in 
hinged end to end, with a total of twenty-one holes 33/6‘l- in D The holes 
aic in groups uf unc to six in dommo patterns, the centers of the foin-liolc 
gioiip forming a 1^4 m s<|uaic If the center of each hole is icpic- 
sented by a digit, the pattcins nre as follows' 

5 2-8 2-5*8 1-3-7-9 1-3-S-7-9 l-3-i-6-7-9 

Punting bomds The printing boaids consist of seven bonuis in 

X 5 in X ^ in to two of which aie lunged extensions 11^^ in x 2 in k ]/\ in 

which are folded iipwatd svlicn the doors of the caiiying cast aie closed 
Frames A pan of fiamcs, ends 15/16 in. x VI m x ^ lu, sides I 9/16 in 

X 7/16 in, X % 111 , is attached to each of the seven boaids in the lowei 

left cornel, a margin of % in at the left In the fianic at the light is 
placed a 1 ycl roll of white gummed papei tape. 1 in wide 
Sticks and hloiks The printing sticks aic 1 in. higli, eleven with loiintl 
bases ^ in D, one with square base 11/16 in on the side, one with base 
m the term of an equilateial tiiangle, ^ in on the side Pegs, I in x 
Vi in D 

The lectangiilai blocks, of white basswood oi white pine, 1 in long and 
in high, aie in two widths, A ^ in , B J'j in Aftei the tops of 
the blacks have been stamped in ink, the blocks aie given one coal of white 
shellac 

Trays, Floors and sides of tra 5 ’s aie cut from Imsswood <n thick, 
lloors fioin a stiip 1 1/16 m wide, sides fiom a strip lo wide, iii the 
following lengths A 11in (seven trays), B tO 3/16 in (one tray), C 6>^ 
in (one ti'ay), D sy\ in. (iwo trays) 

Six open trays (length A) have a ccntial paitiliou and four cioss-pcgs 
on each side of the partition One covered ti.iy (length A) Ims nine 
paititions but no cioss-pcgs One open tny (length B) has two paititiona 
dividing ic into three equal sections, two cioss-pcgs in each section 
Ends and partitions in open tia>8 (twenty-six pieces) 1 l/lf, ni x in 
X Vi in ; in coveied travs (thirteen pieces) 1 1/16 in. x in x % \n y 
cioss-pcgs (sixty-thiee) 1 5/l6 in, x in , holes foi cioss-pegs m D 

Cavers Tiso trays, lengths A and D, have coveis of three-ply wood 
1 1/16 in wide and Vs m thick with holes foi printing sticks Printing 
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liamcs used with the punting sucks have coveis 1 9/16 iii x 1 1/16 m 
with lioles of the same dimensions 1 he covci used with the color sticks 
has a inaigin of H m at each end and ten cqiiulistaiit holes 13/16 in D 
The COVCI used with the gcometiic sticks has a riiaigin of m at eacli 
end and tluee equidistant holes, .i ciicle 13/16 in D (tlnlled) ji square 
Yx in on the side, an equil.itcial triangle 13/16 iii on the side, cut with a 
Jig-saw 

Cnnyiilfj cfisi Ihe caiiying case is made fiom a basswood ho.ird 6 in 
wide, in thick, as follows Top, rtooi, two upiight sides, fom boards 12 
in long, two-door fiont, hvo-ptece hack, foui boards, 12)4 in long ’ 

The cleats me 5 lU x 3/16 in x 3/16 in The tops of the cleats aie 
in, 3^4 in, + 5/16 in, 6 m, 7 7/16 in, and 9 11/16 in fiotn the ceiling 
of the case 

The doois, which have 1 in biass hniRes, ate fastened with 1 m Hal brass 
hooks A handle is soewed to the top ot the ease 

Printing Boards, Assembled 

1, Thiec geomctiic piinimg sticks, nihbci bases, coveted tray wjlh 
geometiic holes, length D, 1 pi ftaines, detachable covers fen punting 
frime, to be used with oi without ink 

2 Ten cylindiical sticks, iiibbci bases, tops coloicii icd, orange, yellow, 
gjocn, blue, \iolet, white, gicy, black, brown, covered irny >vilh ten circular 
holes, length A, 1 pi frames, stationaiy covn foi priniiug fiamc, to be 
used with coloicd inks oi without ink. 

3 Nine blocks, A width, stamped with then own dies, >4 in circle, 
Yi in scjuaic, 9/l6 in equilateial tiiangic, solid figuics, red, blue, green, 
blocks grouped according to coloi, trav, length U, 1 pi frames, led, blue, 
giecn Ink 

4 Five blocks, A width, stamped with their own dies, cross of m 
veitical and hoii/onial lines, and, in outline, in circle, Yz in square, 
9/16 in eqiiilateial triangle, diamond in. on the side; tiny, length D, 
1 pr frames 

5 Six blocks, B Width, stamped with their own dies, clots 3/16 in D 
patterned aftei the peg boaid, above, and digits H m high, m such a 
manner that when the dot is on top of the block the digit is on the right 
side, tray, length C, 1 pi finines 

6 Twenty-six blocks, A width, stamped with then own dies, condensed 

Gothic, solid black line, 11/16 in high, the first tiay, aligned with the 

back of the bo.iid, raised on blocks m high, the second on blocks Yg in 

high, the thud, for possible futnic use with a sheet of pnpci, on pieces of 
caid-boaid, travs placed *4 in apart, blocks in alphabetical ordci lie- 
ginning at the left of the first tiay, 1 pi frames altaclicil to extension, 
stationni} unstamped blocks in last four compartments of third tra> 

7 Twentv-six blocks, B width, stamped wtili then own dies, condensed 

Roinan in high, in such n maiinci that when the small letter is on top of 

the block the capital is on the right side, four unstamped blocks, blocks in 

alphabetical oidci , tiays, extension and frames as above, board No 6 

8Y Sited Place 
Cfiiiibi itloCj jMdisacliiisells 
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The Journal of Ge/ielic Psycholoffyj the Journal of Gcncial Piycholoffy, 
and ihe Jonnial of Socinl Psyc/ioloffy, will buy competent reviews >lt not 
leas than $2 pei punted page and not moic than $3 per printed page 
CofiJilions Only those books that arc listed below in tins section are 
eligible for such reviews In genera), any book so listed contains one or 
more of the following traits (a) Makes an important theoretical con¬ 
tribution, (i) consists largely of original experimental research, (r) tins n 
creative or rcvolulionaiy influence in some special field or the entire field 
of psychology, (rf) piesents impoitant techniques 
The books arc listed nppioximatcly m older of receipt, and cover a period 
of not more than three yenrs A reviewer must possess the PhD, degree 
or Its equal in training and experience 
Proceeli/rc, If among the books listed below there is opc that seems 
important to you, you arc invited to write a review of that book It is 
not necessary to make airangemcnts with the Editor Just send in your 
review It docs not matter if the book in question bas been reviewed before, 

(1937) 

Allport, G W Personality. A Psychological Interpretation. New York 
Holt, 1937 Pp 588 

Beck, S J Introduction to the Rorschach Method Ref Mono/;, Ainer, 
Orthopsyc/nnt, Asso , 1937, No 1 

Newman, H II,, Freeman, F N, & Holzincer, K J Tuvins A Study of 
Heredity and Enviionmcnt Chicago Univ. Chicago Press, 1937 
Pp, 369 

Murphy, G, Murphy, L B, & Newcomb, T M Experimental Social 
Psychology, New York Ilnrpcr, 1937. Pp. 1121 
Soutiiail, j P C Introduction to Physiological Optics Ncny York and 
London Oxford Univ Pi css, 1937 Pp 426 
Terman, L M,, &. Mirrill, M Measuimg Intelligence. Boston' Houghton 
Mifflm, 1937 Pp 461 

Thomas, W I Primitive Behavior, An Introduction to the Social Sciences 
New York McGravv-lIill, 1937 Pp 847. 

Stagner. R Psychology of Personality New York. McGraw-Hill, 1937. 
Pp 465 

Murphy, L B Social Behavior and Child Personality New York Colum¬ 
bia Univ Press, 1937 Pp. 344 

Anastasi, a, Differential Psychology New York’ Macmillan, 1937, Pp 

Burrow, T The Biology of Human Conflict New York Macmillan, 1937 
Pp 435 

GeseiX, a, i ILC, F L Feeding Behavior of Inf.ants Philadelphia- 
Lippincoit, 1937 Pp. 210 
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Thuhstoke, L L Prtmnry Mental Abilities Psychomei Monag., 1933, 
No 1 

Spearman, C Psychology Down the Ages {2 vols ) New York. Mac¬ 
millan, 1938 Pp 454 & 355 

Gesell, a, & Thompson, H The Psychology of Early GrowHi. New 
York Macmillan, 1938 Pp 290 

Stevens, S S, & Davis, H Ilearing Its Psychology and Physiology New 
York Wiley, 1938 Pp +89 


(1938) 

Strong, E K. Psychological Aspects of Business New Yoik McGiaw- 
IIill, 1938 Pp. 529 

Boas, P The Mind of Primitive Man (Rev ed.) New York, Macmillan, 
1938 Pp 283 

Sherman, M Mental Conflicts and Personality New Yoik Longmans, 
1938 Pp 319 

Guthrip, E R The Psychology of Human Conflict New York: Ilaiper, 
1938 Pp 408 

Murphy, G, & Likprt, R Public Opinion and the liulivicliinl New York 
Harper, 1938 P|> 316 

Katz, D., k Schanck, R. L Social Psychology New Yoik Wiley, 1938 
Pp 700 

Eri.ia, W D A Source Book of Gestalt Psychology New Yoik llaicoiirt, 
Brace, 1938. Pp. 403 

Woodworth, R S E’cpcnmcntal Psychology New York Holt, 1938, Pp 
889 

Seashore, C E Psychology of Music New York. McGrnw-Ilill, 1938, 
Pp 408 

Skinner, B. P The Behavior of Oiganisms. New York Applcton-Ccntury, 
1938 Pp +57. 

Termam, L M Psychological Factors in Maiii.’il Happiness New York* 

McGrnw-Hill, 1938 Pp 47+ 

Murray, II A, el al Explorations in Personality New York Oxford 
Uiiiv PicBs, 1938 Pp 761 

Landis, C, fc Pacp, J D Modern Society and Mental Disease New York 
Fairar & Rinehart, 1938 Pp 190 

Munn, N L Psychologicnl Development New York Houghton, Mifflin, 
1938 Pp 582, 

Rashevsky, N Mathematical Biophysics Chicago' Univ Chicago Piess, 

1938 Pp 340 

Kohler, W The Place of Value in a World of Facts New York Liver- 
ight, 1 938 Pp 418 

Ogdi N, R M The Psychology of Art New Yoik Sciilincr, 1938 Pp 291. 


(1939) 

Roseh, J The Mechanism of Thought, Iiuagciy, and Tlnllucinnlloii New 
Yoik Columbia Univ Press, 1939 Pp. 289 
Pratt, C C Tlic Logic of Modern Psychology. New York Macmillan, 
1939, Pp 185 

Don ARD, J, Doob, L W , Mil I ER, N E , Mowrer, 0 II , Sears, R R , al. 
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Frustration and Aggression New Haven Yale Univ Press, 1939 
Pp 209 

Gesfll, a , Castner, B M , Thompson, II, St Amatruda, C S Biographies 
of Child Development New York Harper, 1939 Pp 328 

Goldstein, K The Oiganism New Yolk World Book, 1939 Pp 533, 

Barilett, F, C, Ginsderc, M, Lindcren, E J, & Tiiouipss, R tl The 
Study of Society New Yoik MaLinillan, 1939 Pp 498 

Maier, N R F Studies of Abnormal Rcliavioi m the Rnt New York 
Hfliper, 1939 Pp 81 

Wechsler, D The Measuicment of Adult Intelligence Baltimore Wil¬ 
liams & Wilkina, 1939 Pp 229 

WooDWORni, R S P5iVchologiL.il Issues New Yoik Columbia Univ 
Piess, 1939 Pp 421 

Kardinlr, a, The Individual and His Society. New York Columbia Univ. 
Piess, 1939 Pp 503 




CRITICAL REVIEWS OF RECENT BOOKS 

(Buidei, Charlotte The Child and lus Family Translated by 
Hemy Beaumont. NeiuYotk Harpei, 1939 Pp 1B1) 

Reviewed by Walter L Wilkins 


Published in Geimany in 1937 under the title Kind md Familie, 
this study concerns itself with parent-child and sibling relations 
occuning within the oidinaiy family circle Twelve psychologists 
tiaincd in observational techniques visited 17 families and studied 30 
childien They visited twice weekly during periods ranging fiom 
three to six months The families were upper middle class, having 
one to three children, with the children generally of school age 
Dr Buhlei carefully disclaims any great geneial validity for the 
conclusions reached as a result of the study of tliesc children and 
tlieir relations to then parents and to each other. Slie liopes that 
the duet conti.bution of the study will be to the techniques of studying 
. children genetically within the most impoitant gioup m social living, 
the normal familial milieu. 

Paicnt-child relations were studied intensively in six families, each 
of which exemplified a difteient soit of social situation. In one 
the child formed the center of family interest as a child, and in this 
family aftection was the chief motive m the family life. In another 
the child formed the center of family interest as an educational 
obiect As in the fiist, the child controlled almost completely the 
parents’ interests In a third the unity of the family was the primary 
conccin to the parents, and the child was part of a harmonious unit. 
In a fouith, the household and its duties regulated the social situation 
and the children weie cogs m the management of household affaiis 
In a fifth the stiuggle foi existence dominated family interests and 
the child was ejtpccted to contribute all he could to the economic 

wclfaie of the adults. i- i i 

The desciiption of each of these difterent sorts of family mihcu 

IS achieved in a quantitative way The observeis. who camc to know 
the families so intimately that they were accepted without leserva- 
tions noted social life m terms of contacts between the pei sons in 
the family These obscivations weie in terms of acliviUes. and 
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Buhlei’s insistence on the unitaiy characlei ot tlic activities obseivcd 
15 . stoutly defended She lejccts as not only impossilile, but also 
meaningless, any attempt to make obscivations on school-age ciuidicn 
in teims of teflexes or any othci physiological units. 

The mvciitoiy of the child's life situations was clasMficnl sis-foM. 
"Social intcrcomsc, play activities, biological situations (c.iting, 
dicssing, bathing), scliool anJ school work, domestic activities, and 
situations in the outside woild (outside of home oi school). 

Social suiiations offer an oppoilmuty for contacts ivliicli arc 
ends m tlicmsdves, frivC the tliiM the experience of belonging 
to tlic familv unit, and develop his position ag a full-fledged 
meiiibei of tins social slniciuic In play, biological, and school 
situncious, (he child and his activities aie the ceiitei, but not 
m the same mannei In play situations, the emphasis is on the 
child's fice development, white m biologicat situations lie is 
the object oi caic and help, and in school siliiations pedagogical 
points of view prevail to bung about the dcsiicd lesponscs in 
him The household situation, on the other hand, is primarily 
nn adult cloinain, in which the cliiltl is occ.nsionally made 
a paitner wlio has to assist, adjust hiiri'ieif, etc In this situa¬ 
tion, the child has to accept the inreresti and occupations of 
the adults Finally tlu outside woild presents a nentra) situa¬ 
tion in which any kind of contact may be cstablKhed Specifi¬ 
cally, It provides the child’s introduction to natnic .iiid life u\ 
gencial. In the foim of conversations and instructions (pp 
4-t.45) 

Pui poses of social contacts in family life weie invcntonecl as 
follows 

Soriij! Affection, social intcrcouisc, conversation; unfriend¬ 
liness 

Petiayogical On the pait of the adult Instruction, guidance, 
consideration ot the child On the pact of the child Objective 
questions .snd statements, seeking permission or recagnidon, 
criticizing aiul miluencing (he adult 

Oryuinzdlioual Arianging social iplations 
Chun’ahle Giving, offeimg help, dcsiiiiig, demanding helj) 
Economic Taking caie of things; claiming propeity lights, 
dcstrosing things. 

Analysis of the statcmcatb accompanying actions oi activities re¬ 
vealed the pm poses well enough foi the study’s aims Sibling rcla- 
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tions were charactciized by the attitudes they expiessed and paieiit- 
child relations by then oveit purposes Justification of the clissifica- 
tion of oveiL pui poses is made by Di 13uhlci. 

In the long lun, social psychology and the study of social 
conduct become impossible if the pin poses and attitudes a- 
piesstd in human lelations continue to be ignoied, since they 
constitute the most essential elements Fuitlici moi e, it is 
relatively useless to determine how often one child establishes 
contact with aiiolhei, without stating whether this was done 
with fiicndly or iinfiicndly intentions, for the puipose of taking 
something away from him oi giving him something, attacking 
or defending oneself, etc Eveiy elfoit should be made to 
make possible a leliabic study of such cleuienls as can be 
grasped only by mtcipictation 
In view of the extraoidinary precision with which we 
leact in every-day life to the intended puiposes of othei pei- 
sons, It seems (piitc indefensible that psychology should ignoie 
the study of tlicse phenomena. Adult psychologists should be 
,ible to discover ciitciia foi recognizing the child’s puiposes 
as expiessed in hia bcUavioi, since, as Adela Poznanska has 
shown in a Viennese study, an eight months’ old child can 
lecognize different ploy intentions in his mother’s facml expres¬ 
sions and gestures, and, as Hildegard Hct/er found in n second 
study, undeistauds quite well whether his mother makes an 
angry face playfully or In earnest; since a kindergaiten child 
feels and shows m his icactions that he understands whethei 
someone appioachcs him with real affection or with affecta- 
tation, and since a school age child undeiatancia and shows m 
her reactions that she knows whether her mother makes her 
dry the dishes and clcai the tabic foi pedagogical leasons. 
or because she heiself happens to be seated comfortably 

Analysis of the contact situation in paient-chiltl relations for the 
group studied showed that paieiit-imtiated contacts are likely to be 
concerned with biological and social activities, while child-imtiated 
activities are moie likely to be conceined, in addition to social, with 
outside world and play activities. In terms of the puiposes of 
parent-child contacts, the paicnt-initiated contacts aic likely to be 
pedagogical (guidance, chiefly), wheicas the cluld-mitiatcd contacts 
aic hkelv to be social (chiefly social intcicourse). 

The lole which adults play in sibling relations is sticssed m this 
study Adult interfeicnce m sibling iclations is most fiequent when 
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Sibling relations are antagonistic, and mothers were eight times 
more ficquent in interfenng in sibling relations than fathers. 

Some of tlie conclusions winch Dr. Bulilci puts forward for otlicr 
investigators to follow up and check include: 

(a) "Altlioiigh the child na a incmbci of a group can be 
induced to paiticipale in a joint objective activity, he docs not 
usually have the clesiie to organize spontaneously with other 
childien m older to pcrfoim some objective task. This type of 
beluavior was not fminti before puberty, at (he age of 14 or 
15,'^ [Progressive educators note!] (A) Cooperation and 
opposition togethci Accounted foi about 20 per cent of all sibling 
contacts (c) The child’s personal atliludea arc expressed more 
manifestly and clearly in his contacts with other children than 
in his relations with adults (d) "A sibling relation which is 
very objective and contains few expressions of nttitiidc is 
not childlike, but precocious, strained end somehow wrong.” 

(#) "Dominance appeared to be bated on factiinl siipcilor 
ability of the sibling who was older, more mature, or more 
skillful, or who othciwisc appeared (o be belter equipped by 
nature for this position, lathcr than on mdiiect conditions such 
as diifercnces in social position or other secondaiy (idvanugcs 
This agrees with the pieviously observed fact thnt cluldren 
have a clear conception of their own personal importance and 
seldom deceive themaolves In this respect” (/) (From an 
appendix, "The problem of obedience'’ by Sophie Gedeon.) 
"Evidently, lenient treatment was much more effective in the 
case of the boys than was strict treatment, whereas there was 
tittle difference in the case of the girls. Strict treatment was 
more cUcctive in the case of girls than of boys.” For this two 
explanations are offered boys resent strict treatment more than 
do girls, or arc more persistent in resistance than are girls. 

The chief contribution of the present volume is methodological, 
but as the six points above indicate, there arc plenty of suggestions 
for further study and many tentative conclusions about unexplored 
areas of children’s social development. The volume shows how the 
typically Ameiican technique of careful observation of children’s 
contacts can be adapted to the study of the nnost piimaiy of groups. 
The conclusions for child psychology are tentative, but the success 
of the technique should provoke studies to check Buhler’s hypotheses 
and many other of the tentative conclusions concerning the social 
psychology of familial life 
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